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Model A-3, slectredes through %” 
500 amps, 1114" long, 29 oz. 

Price $7.00, lower in quantity 


When you buy one of the Jackson Holders shown on this page, 
you buy a holder made of a superior, 98°;, copper alloy that’s heat Price $7.50, lower in quantity 
treated to give it more strength, hardness, and conductivity. 

Independent laboratory tests show the following comparison 
between Jackson Model A-1 and A-3 holders and two competitive 
makes, also made of copper alloy. 

Tensile Strength Hardness Electrical 
lbs. persq.inch Rockwell “‘B’’ Conductivity 

JACKSON 70,000 70 35% 

Make “B” 25-30,000 6-7 25-30% EXTRA! 

Make “C”’ 25-30,000 10 16% For even longer economical 
The Jacksons won on all points: higher tensile strength, to take performance we are now 
almost any abuse; greater hardness, to take the wear and tear also offering the same three 
between the jaws; more conductivity, to take the welding current holders as shown here, with 
with a minimum of loss. the added feature of re- 


All this, plus thorough insulation, improved time and again for amo yero pene assis 
greater strength, and replaceable parts, quickly installed to insure Model AA-3.... 
long life, make these Jackson holders the best buy for rugged, Medel AA-3S 


. All Prices lower in quantity 
economical performance. re ee 


Call your Jackson distributor for prompt delivery 
of these and many other Jackson Electrode Holders, 
Ground Clamps and Cable Fittings, 
Eyeshields, Safety Goggles. oe oO 0) UiiGeT SS 
WARREN-MICHIGAN 














WORLD'S LARGEST MANUFACTURER OF ELECTRODE HOLDERS 





If you'll just compare a 
Hobart Gas Engine Drive DC 
Arc Welder with any other 
machine on the market — you'll 
quickly see why it is better 
equipped to give you the 
lower costs and constant 
performance so 

essential to 

profitable production 
welding. Mail 

coupon today for 

full details. 


HOBART BROTHERS COMPANY, Box U-102 TROY, OHIO 


“One of the world’s largest builders of arc welders” 


Rugged construction . . . trouble- 
free service ... long life... extra 
capacity .. . simplicity of operation 
. all of these are yours with the €e fri 
y= 


Row} 


A 


Hobart Electric Drive DC Arc Welder. 
Prove its value... TRY IT YOURSELF. 
The coupon will bring you 

full details. 











While attending the } 
METAL SHOW \j 
make your b\ 
headquarters i 
for Arc Welding | 
Equipment 
HOBART 
WELDER SALES 
COMPANY 
3908 Lancaster Ave. 
Phone EV 2-4988 





Without obligation, send me in pation on items checked below Send me 


’ Gas Drive Welder [ | Electric Orfye Welder [| Pipeliner Welder ; Welder Catalog 
NAME F POSITION C) Electrode Catalog 


FIRM LJ Accessory Catalog 


ADDRESS 
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YOUR WELDER can vo 
INERT GAS SHIELDED WELDING 


WITH THE 


Wid States 
MISSING 
LINK 


HIGH FREQUENCY 
was 
STABILIZER 


2 2 


SB. ‘ ss: ; 


” tee i 
I anc ‘seecumucy | 


@ Finger Tip Remote Control at Torch 
or Foot Switch 


@ Starts Arc Without Contact 
@ Constant Arc Stabilization 
@ No Idling Between Welds 


@ Automatic Gas and Water Control MODEL 13 
Valves “MISSING LINK” 
@ Automatic Timed Gas Afterflow — 


@ No Costly Gas Waste 


@ For AC or DC Welders 
Yes, your present welder, AC or DC, can be equipped with 
r the Mid-States “MISSING LINK” Arc Stabilizer for inert 
MID-STATES Heavy Duty in- gas shielded welding. A compact unit with high frequency 


° generating Circuit, gas and water control valves, remote con- 
dustrial Welder Model No. trol relay and gas after-flow device—all built into one case. 
mee tee 


. It is equipped with standard gas and water hose fittings, 
ready for inert gas shielded welding attachments. Has selector 
switch to control length and intensity of high frequency 
Amperage Range: spark to meet varied welding application requirements. 
7-400. with The exclusive gas reservoir feature automatically gives 
: Z selected time afterflow to protect the tungsten electrode after 
Model No. 13AC welding arc is broken . . . No electric timer needed . . . no 
‘MISSING moving parts to adjust or wear out. gre ap .. can also 
LINK” High Fre- be used for metal arc welding of heavy or thin gauge metals. 
quency Arc Sta- There are “Missing Link” Models for 0-300, 0-600 and 
0-1000 Ampere welders. 





bilizer and Inert 
Gas Shielded Arc 
Welding acces- REMOTE CONTROL 


— Small switchette on welding torch or foot switch is depressed to 
energize high frequency circuit, start flow of gas and water, and 
establish welding arc! All stop automatically when arc is broken! 
Timed gas afterfiow, to protect tungsten electrode, is also auto- 
matic! 


SEE YOUR JOBBER OR WRITE DIRECT 


“O Wid-States WELDER MFG. Co. 


6025 SOUTH ASHLAND AVENUE . CHICAGO 36, ILL. 
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NEWS FROM WASHINGTON 








Substitutes a Must 
for Some Arc Coatings 


NPA 


reasons for 


that one of the basic 
the recent electrode 
shortage is the low price that elec- 
the market.. An 
in the prices consumers 
pay for this product would permit 
better profits for the electrode 
manufacturers, which in turn 
would increase the availability of 
wire 


feels 


trodes bring on 
increase 


for electrodes. Even more im- 
portant, perhaps, a price increase 
would make better electrodes by 
allowing manufacturers more funds 
loi research. 

\t present, we are depending on 
many short-supply, high-cost in- 
eredients from foreign sources for 
clectrode coatings. Examples are 
the cryolite, lithium salts, rutile 
and other scarce materials required 
for ferrous electrodes. These high- 
cost materials might be eliminated 
if there were sufficient profit in the 
manufacture of electrodes to en- 
able the manufacturer to maintain 
larger and better research labora- 
A consumable item should 
always pay its own way in research 
and development; otherwise _ its 
progress becomes discouraging. 


NPA “WOC'S” Receive 
Certificates of Service 


EIGHTEEN leading executives and 
industrialists who have served the 
government's defense production 
without compensation 
been awarded Certificates of 
Service signed by Henry H. Fow- 
ler, National Production Authority 
\dministrator, and by Charles 
Sawyer, Secretary of Commerce. 
Likewise, all received letters of 
commendation for “a job well 


tories. 


program 
have 


done.” 

\ll eighteen have returned to 
private industry. Included in the 
group are: Lincoln G. 
Ford Motor Co., 
deputy director, 


Love, of 

who served as 
Metal Working 
Equipment Division, and Howard 
L.. Rich, who served as chief of the 
products distribution branch of the 
same division. 


centralized control, 
. 


OPS Gives Rules 


for Increasing Prices 
OrrFice of Price Stabilization has 
laid down the rules under which 
manufacturers of construction ma- 
terials and equipment can pass 
along the increased metal costs in- 
curred by the recently allowed in- 
crease in steel prices. 

As issued in general and over- 
riding regulation 35, the new rules 
put a limit on the increased prices 
that contractors will have to pay. 

GOR 35, permits a manufacturer 
to raise his ceiling price only by 
the additional dollars and cents he 
must pay for steel, copper and 
aluminum. The raise must be the 
exact amount of the cost increase 

pyramiding isn’t permitted. This 
means that the price of a piece of 
construction equipment requiring 
three tons of steel can be boosted 
only $15.60—three times the $5.20 
per ton increase allowed the steel 
mills. 

On dealer sales, though, regula- 
tion go is still in force. That means 
that the dealer can apply his mark- 
up to the fabricator’s new ceiling 
price. 

Price increases will be gradual 
because producers will have to 
wait for shipments of the higher 
cost metals before they can adjust 
their price ceilings. The increases 
are expected to come frequently, 
however, as manufacturers usually 
don't get delivery of all materials 
and components simultaneously. 


Centralized Military 
Purchasing Is Coming 


Berore long the military will begin 
to increase purchasing under a new 


which should 
help to cut costs considerably. At 
the same time, a very determined 
effort is being made to standardize 
on equipment and supplies used 
by all branches. 

The military and the Atomic 
Energy Commission will continue 
to use priority numbers and sym- 
bols to insure an unbroken line 
of supply for their programs. 
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NPA Manpower 
Drastically Reduced 


Cuts in employment are in pros- 
pect for NPA workers. Effective 
September 26, NPA will reduce its 
labor force from 4,400 to 3,600. On 
January 1, a further cut will be 
effected, reducing the force io a 
maximum of 2,200. Sections, 
branches and divisions will be 
brought closer together or doubled 
up—doubling up is the present plan 
for the mining and construction 
machinery divisions. The higher 
limits on self authorizations also 
automatically eliminate the need 
for a large field force. 

As far as our own industry is 
concerned, only 50% of the weld- 
ing equipment manufacturers will 
come under the self-authorization 
limits and none of the electrode 
manufacturers. This means that 
NPA will continue to control al- 
lotments for the welding industry 
—at least until the second quarter 
of 1953. From the second quarter 
on, however, NPA will probably 
be on a standby basis, for self- 
authorization limits will be high 
enough to eliminate the need for 
“tickets.” 

Expansion goals will continue to 
receive priorities after April 1 if 
necessary. However, most of the 
goals should be fairly complete by 
then. 


Steel Industry Feels 


Uneasy over Future 
Reports are prevalent that steel 
executives are getting apprehen- 
sive over their industry's ability 
to sell the 115,000,000 tons of steel 
ingots that the industry is geared to 
make during the coming year. 
Looking ahead into 1953, they take 
into consideration the eventual 
leveling of unbalanced inventories 
in the steel-consuming industries 
and see the supply and demand 
nearly in balance by the end of the 
first quarter. Steel inventories are 
expected to build up rapidly even 
though they are down by 10,000,000 
tons since the strike. 











Electrode Shortage 
Is Not Too Severe 


THE strike has not made as 
bad a shortage in electrodes as was 
originally anticipated. By the 
fourth quarter of this elec- 
trodes will be produced at a rate 
in excess of the demand, but it will 
take a while to get all the channels 
of distribution filled. After January 
1, most of the common electrodes, 
including lower grades of stainless 
steel, will be readily available from 
suppliers. 


STEEFI 


year, 


At present NPA is receiving very 
few demands to expedite wire ex- 
cept for the high alloy and small- 
size electrodes 
situation 
looks equally good except for the 
boo-amp 


The welding machine 
and large engine-driven 
equipment; this type will be in 
short supply for a while longer. 
Welding production 
always lags about 60 days behind 
but 


electrode 


increased 
4, while electrodes only 
NPA 


consumption a 


steel, recently steel 


nearly 50! 
increased 
for 


30% figures as a 


basis future 
ratio of 40 lb of welding electrodes 
for every ton of plate, shape and 
structural steel manufactured. This 
is just one ol fon 


several reasons 


the electrode shortage 


Jets Need Nickel, So 
No Change for Stainless 


THE 
been told by 


industry has 
NPA that there “de 
finitely will not be any change in 
the supply situation for nickel 
during the next year at least.” Any 
improvement in the nickel supply 
that may 
is only a 


STAINLESS-STEEL 


to time 
adjustment 
resulting from changes in certain 
types of 
Stockpile 
ever, 


exist from time 


temporary 
demands and programs. 
needs 
the jet program is ex 
pected to double its demand soon. 


are aS great as 


and 


Every jet plane requires an average 
of 2,400 lb of nickel. 

Even though large supplies of 
austenitic stainless are still 
in the future, it hurt to 
look ahead. Long before 25-20 
stainless steel is available, 18-8 is 


steels 


may not 


6 


expected to be in surplus. The 
reason will be due principally to 
the economics of running a wire 
mill. Wire manufacturers can pro 
duce better than two pounds of 
18-8 against one pound of 25-20, 
so they will probably turn out 18-8 
until the market becomes glutted. 
Product manufacturers will just 
have to sit tight and hold out for 
the analysis they need. 


West Coast Aluminum 
Capacity Now Increased 


PLANT of the Reynolds Aluminum 
Co. at Longview, Wash., has in- 
creased its capacity for producing 
aluminum by 65%. The plant's 
total capacity is now 100,000,000 Ib 
annually as against a former capac- 
ity of rhe expan- 
sion has been accomplished by an 
ingenious engineering process of 
“stretching” the plant’s 372 
without adding 


{0,000,000 lb. 


pots 
additional floor 
space. 

Plans to build a $1,000,000 cry 
olite recovery plant (see “News 
Washington,” July, 1952) 
adjacent to the reduction unit are 
announced by R. S. Reynolds, 
chairman of the company. 

\ disquieting note, though, is 
the aluminum 
production because of power short- 


from 


enormous loss of 
ages in the Pacific northwest. Total 
losses may run as high as 119,000, 
000 Ib of aluminum for September, 
October, November and December. 
are the 
“interruptable’’ power to the plants 
in the area during September 


Losses due to slashes of 


Barge Industry Is 
Having Tough Time 


DEPLETED 
brought the barge-building indus- 
try to a virtual standstill, shipbuild 


steel inventories have 


told the National 
\uthority last month. 
Some members of the Builders 
and Repairers of Inland Waterway 
Vessels Industry Advisory Commit- 
tee said they have not put any new 
barges on the ways in the last two 
months for lack of steel. 
Employment has been reduced a 


ers Production 


THE 


third in one shipyard since June 
and is down from goo men to 500 
and still falling in another yard, 
committee members said. Repair 
jobs and construction of tow boats, 
which require less steel than barges, 
are being relied on to keep yards 
open, they added. 

Steel mills have indicated that 
second and third quarter, 1952, 
allotments (‘tickets’) accepted be- 
fore the steel strike will be filled 
by the end of this year, shipbuild 
ers said. 


Standardize Tanks 
for Liquid Oxygen 


By A system of careful cataloging 
and planning, the number of dif- 
ferent specifications for liquid 
oxygen containers used by the gov 
ernment has been reduced consid- 
erably. Formerly, there were six 
different specifications for such 
tanks, each one for a different 
branch of the government. The 
Munitions Board Standards Agency, 
under the supervision of Russell 
\. Moody, has eliminated five of 
the six by standardizing on one 
container that is acceptable to all 
concerned, 

If welding rod packaging were to 
be standardized the same way, it 
would effect a considerable saving 
when packaging is figured at 6% 
of the cost of procurement. See 
“News from Washington,” July 


1Q52 


Allotment Violators 
May Get Theirs Yet 


Even though shortages of most 
metals are pretty well past, the Ad- 
ministration will continue to pros- 
_ecute violations for allotment 
abuses. They reason like this: If a 
thief stole your overcoat during the 
winter and you caught him with it 
during the summer, wouldn’t you 
send him to jail even though you 
didn’t need the coat at the time? 
Because you don’t need an over- 
coat when you catch the thief, it 
doesn’t mean that stealing isn’t a 
crime. 
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one mixer only gives you all 
flame types and sizes... 


You won't need extra torch mixers when you use the modern welding equip- 
ment made by San Francisco's oldest producer of fine apparatus for flame cut- 
ting and gas welding. 


Save the added cost of numerous mixers—limit the nozzle weight to be carried 
by the operator — lower your initial and your future costs — buy the efficient 


and modern equipment made by Nelional’ 
r 
NATIONAL WELDING EQUIPMENT CO. 
218 Fremont Street, Son Francisco 5, Calif. 


Please send FREE booklet ‘you don't need an egg beater 
to mix goses” 


Write for your copy of the revealing 


brochure entitled ‘‘you don’t need an NAME 


COMPANY 


Do it today — IT’S FREE 


ADDRESS 


CITY ZONE STATE 


l 
| 
| 
| 
| 
egg beater to mix gases’’. POSITION 
! 
| 
| 
| 
| 
| 


Please print to make sure you receive your copy. 


WELDING EQUIPMENT CO., San Francisco 5, California 
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H What happens when an aircraft manufacturer turns his talents pleted trailer off the line every 18 minutes. Seven NCG 
i to house trailers? At Spartan Aircraft Company in Tulsa the Sureweld A-C Welders, centrally positioned, permit fast, efh- 
It result, as you might expect, is a mobile home embodying the cient welding of chassis frames. A Sureweld Portable D-C 
\! best features of aircraft design: light, yet strong, with mini- Welder (shown below the A-C machines) is a timesaver for 
: nd resistance; compact, yet commodious and com- maintenance and repair at Spartan. It can be moved quickly 
i ortable. Spartan’s mass production techniques bring a com- and easily anywhere throughout the big 40 acre plant. 


t 


@ Three NCG automatic flame cutting 
machines help speed production at the 
Whiting Corporation, Harvey, IIL, one 
of the nation’s leading producers of 
foundry and railway equipment, mate- 
rial handling equipment, rotary shears, 
chemical equipment and special 
machinery. Two of the machines are 
mounted on one long table to provide a 
40-foot cutting length. Parts being cut 
in this picture are for Whiting’s new 
“Trackmobile.” Whiting has used NCG 
cutting equipment for ten years. 








At RIGHT: Rego KX Hand Cutting > 
Torches and NCG’s Cut-O-Matic and 
RS Cutting Machines speed production 
at Welded Steel Shapes, Inc., structural 
steel fabricators at Coatesville, Pa. 
NCG's pipe-line system, fed from port- 
able banks, keeps NCG gases flowing 
conveniently and economically at this 
modern shop where work ranges from 
the fabrication of buildings and bridges 
to farm equipment. 





Get it done faster 
and better with NCG 


In plants and shops 
across the country NCG 
equipment is proving that 
it can get work done 
more profitably 


In times like these when all basic costs are 
high, one of the solutions for profitable pro- 
duction is selecting tools that will help get 
jobs done easier, faster and better—that can 
be depended on, too, to stand up under heavy 
use without costly maintenance. 

NCG customers from coast to coast are get- 
ting this profitable kind of help from NCG 
equipment. You can get it, too! 

Whatever your needs are for welding or 
flame cutting equipment, find out what NCG 
has to offer before you make a choice. Your 
nearest NCG office or the authorized NCG 
dealer in your locality is able and anxious to 
help you. And you'll like the interest they 
take in making your problems their own. 


® 


NATIONAL CYLINDER GAS COMPANY 


Executive Offices: 


840 North Michigan Avenue, Chicago 11, Illinois 
© 1952, Notional Cylinder Gas Co. 


See as ar the 


GUS ETAL SHOW/ 





Welding 
Monel-Clad Steel? 


If you are doing any of the following jobs, Inco’s “140” Monel 
electrode is the one to use: 


. Welding the clad side of Monel-Clad Steel. 
. Overlaying Monel on steel. 


. Joining wrought or cast Monel and nickel to 
steel and stainless steel. 


The “140” Monel electrode has a special low-carbon flux coat- 
ing which enables you to make crack-free deposits of Monel® 
directly on steel. 


For special applications, the “140” Monel electrode offers 
other important advantages: 


e Eliminates the need for a seal bead of nickel in weld- 
ing the clad side of Monel-Clad Steel. 


Eliminates need for a barrier layer of nickel weld 
metal between steel and Monel overlays. 


e “140” welds have corrosion resistance and physical 
properties comparable to solid Monel. 


Although not recommended specifically for that purpose, 
“140” Monel electrodes may be used to weld solid Monel in 
place of the standard “130” Monel electrode. 


Because of the heavy demands being made on our resources 
by the national rearmament program, you may not be able to 
get all the Inco welding materials you need. If you encounter 
problems in welding any of the Inco Nickel Alloys, remember 
that Inco’s Technical Service Department is always ready to 
assist you. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 








Technical Data for 
“140” MONEL ELECTRODES 


Current requirements: D.C., reversed polarity 
dia. — $5 - 60 amps. 
dia 70-110 amps 
dia 110-150 amps 


dia - 19 amps. 


Properties of welds 
Joint Tensile P.S.1 % Clong. 
Monel to mild steel 70,100 45 
Nickel to mild steel 64,600 
Monel to Type 316 
stainless 87,800 
Monel to Type 347 


stainless 81,100 








Guided bend test specimen 
of welded overlay made 
with new ‘'140"’ Monel elec- 
trode directly on 3” by 6” by 
3/8” steel plate. Note the 
excellent ductility and ad- 
herence of the deposit. 


EMBLEM . OF SERVICE 








A. C. WELDERS 
PORTABLE SPOT WELDERS 
HELIARC WELDERS 


WELDER & POWER PLANT 
COMBINATIONS 


U. L. APPROVAL 


Not content with having developed welders that are today accepted by in- 
dustry throughout the world, Miller Electric Manufacturing Co. is constantly 
striving to improve MILLER welders, taking advantage of all new technical, 
electrical, mechanical and manufacturing developments as they come along. 
That’s a very important reason why today you will find MILLER welders are 
not only the most efficient welders of their types, but ahead of others in 
their modern improvements. MILLER the pioneer of welding field achieve- 
ments in the important developments listed above (since 1929) will always 
be the pioneer in welding developments. When you buy MILLER welding 
equipment you buy the MILLER tradition of developing equip ent to meet 
modern conditions. You may be sure your MILLER welder is the latest of 
its ¢ 


SELENIUM 


ype. 
MILLER WELDERS ARE SOLD ONLY THROUGH DISTRIBUTORS 





Want to know full details of MILLER welders 
how 


and they will meet your own plant re- 
WRI TE qinmene Write us today . or any time 
we'll gladly send you complete infor- 

mation. 


SINCE 1929 APPLETON @ WISCONSIN 
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Now... 2 New 
AG COVERGLAS GOGGLES 


Fit Over Safety 
And Personal Glasses 


NEW = 4 WAYS! 


1. New Cup Size and Shape 

2. New Lens Size and Shape 
3. New Side Shields 

4. New Easy Lens Replacement 


AO’s newest development in eye protection—Chippers’ and Weld- 
ers’ Coverglas Goggles—can be worn over practically every pair 
of personal glasses (even the biggest frames) and most types of 


safety prescription goggles with and without side shield. 


Wider vision, too, because the lenses are larger and scientifically 
designed to give up to 20% more vision. Yet, with all these fea- 
tures the goggles weigh but a fraction of an ounce more than ordi- 


nary Coverglas goggles .. . cost only slightly more. 


These goggles are the newest .. . and two of the greatest . . . de- 
velopments since the advent of safety goggles. Get all the facts 
about these two outstanding Coverglas goggles from your AO 
Safety Products Representative. He can supply you. 


QUICK FACTS 


Lens easily replaceable from rear (not front) 
by means of a spring clamp—no tools needed 


Lightweight, brown plastic cups fit face snugly, 
won't conduct heat or electricity 


Light-tight side shields for welders (on No. 
327 goggle) provide indirect ventilation 


Bridge—High-grade leather. Instant adjustment 


AO worker-lab tests show much greater field 
of vision and increased comfort 


All-rubber headband, easily adjustable 


“326” Chippers’ Coverglas goggle supplied 
with regular Super Armorplate lenses. “327” 
Welders’ Coverglas goggle supplied with reg- 
ular Noviweld lenses and cover lenses. 


AO's Industrial Vision Program Increases 
Production, Decreases Accidents. Write to- 
day for booklet ‘improved Industrial Vision” 
tol0ll Vision Park, Southbridge, Mass. 


American @ Optical 


SAFETY PRODUCTS 


DIVISION 


SOUTHBRIDGE, MASSACHUSETTS @ BRANCHES IN PRINCIPAL CITIES 
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LOom por Toe 
FLAMING ARC 
TRADEMARK 


ALLOY RODS COMPANY 


The Leading Manufacturer of Alloy Are Welding Electrodes 
; PRESENTS 


THE FIRST “INSIDE STORY” FILM 
OF HOW ARC WELDING ELECTRODES ARE MADE 


“No Finer Electrodes 
Made... 


Anywhere” 


A 22-MINUTE SOUND MOTION PICTURE IN FULL COLOR 
MADE INSIDE ALLOY RODS’ YORK, PENNSYLVANIA PLANT 


Never before to our knowledge, since arc welding became of age as a 
cating tool for American industry in the early 1930's, has any electrode manufact 
permitted the public to see how coated arc welding electrodes aré made 


facturing processes and procedures have always been carefully guarded trade secrets 


Now, for the first time, Alloy Rods Company has filmed its entire manufacturing 
process in the interests of better trade relations and technical understanding 
the cold drawing of hot rolled rod to the packaging of its finished electrode 


moisture-proof metal containers. You can now see how arc welding electrodes are ma 


“No Finer Electrodes: Made Anywhere" is not a sales film or promotional too 
It is technical and instructional... shot on'the production lines and in the laboratori 

...to show thase interested in better arc welding why we make electrodes this way 
Prints of this film are available, without charge, to any reputable ganization 


Or institution 


WRITE, WIRE, OR TELEPHONE to Depar nt ALLOY RODS 


M if you would like to use .this film for an COMPANY 
organizational-or educational purpose. We ul YORK PENN VANIA 
try to have o print available to fit your next 


open date . 
NO FINER ELECTRODES MADE ANYWHERE 


WORLD PREMIERE At the Metal Show, Philadelphia, Pa., October 20-24, 1952 
.*% « Showing every hour on the hour, Alloy Rods’ Exhibit, Booth 448, Arena 











1920 


Westinghouse Makes 
First Dry Battery 


These Firsts” Helped = fist bv 8 
Westinghouse Customers | vézi,sc 


USERS OF WESTINGHOUSE TUBES GET 


FIRST BENEFITS FROM MANY NEW _{ WESTINGHOUSE INVENTS 


NEW KU-610 THYRATRON 





TUBE DEVELOPMENTS 


These are only a few of the “firsts” 
that Westinghouse created in the 
electronic tube industry. In each 
case, designers using Westinghouse 
Tubes gained advantages by having 
first chance to use these innova- 


tions. 


Today, Westinghouse still pioneers 
in electronic tubes and tube mak- 
ing. For instance, Westinghouse 40 
KV and 20 KV rectifying tubes are 
under 9 ounces, only 234" high. 
Designers seeking the ultimate in 
space and weight savings will find 
them in these new WL-6102 and 
WL-6103 tubes. 


Radical new developments in other 
power tubes and receiving and tele- 


vision picture tubes are now being 

engineered at the NEW Westing- 

house Electronic Tube Division at 

Elmira and Bath, New York. 
NEW SERVICE, 

NEW DISTRIBUTION 
Westinghouse plans for Electronic 
Tube Division expansion are in 
operation. New service facilities, 
new warehousing policies, and new 
distributors are opening rapidly. 


New merchandising methods will 
aid distributors in serving indus- 
trial users—many of these business- 
building programs are totally new 
in the tube industry. Here, as else- 
where, Westinghouse plans to pro- 
vide industry leadership in service. 


It pays in profits to deal with Westinghouse and 
with Westinghouse distributors. For full infor- 


mation on how Westinghouse can help you with 


problems of design, service, or supply, call your 


nearest Westinghouse representative, or write to 


estinghouse Patents 
Vora for Metalto- 


estinghouse Unveils 


First High Power 
UHF Tube 


WL-530 in Radar 


Department D-110. 


at Pearl Harbor 


wetlnern eee sreevelenl sree eelevnwe treenclene 
“ es 


RELIATRO.N 
you can Be SURE...IF ts 


oa 


Westin QUSO vere DIVISION 


Westinghouse Electric Corporation 
ET-95003 Box 284, Elmira, N. Y. 


ELECTRONIC 


THE WELDING ENGINEER—October, 1952 





— ie working =c= 


= 130 oa ae © -f atures = = ( 1050)F-— 
5°) a — oF anim 


00 
= from 1s to 20 tine 


=e 








| SSS k he 


Booth No. 155 National Metal Show, Philadelphia 
THE WELDING ENGINEER—October, 1952 





When the rod is an 


A.0Smith 


\ 
i is 
tain €55—- 


-you know its right 


BECAUSE of A. O. Smith’s matchless quality control 


You, too, can eliminate field failure due 
to weld corrosion, with A. O. Smith 
stainless electrodes ... your “insurance 
policy” that your specified requirements 
are met exactly. 


“Tramp” steel cannot enter for manufac- 
ture because our quality control prevents 
it. No incoming coil of stainless core 
wire is ever acceptable for processing 
until exacting chemical, metallurgical 
and spectrographic analyses prove that it 
matches our specifications from end to 
end. This assures you of receiving the 
exact type and analysis of stainless to 
meet your job specification. 


For your protection here are some of our 
controls: No more than one splice is 
permitted in any incoming coil. Why? 

So that, when we clip samples from each 
end of each coil for analysis, no part of 
any coil can escape the test. Then, when 
approved coils are straightened and cut, 


Made by welders 
- for welders e ry 


the wire is immediately sealed in boxes 
to prevent mixing of lots. 


As one of the largest users of stainless 
electrodes in building stainless vessels, 
A. O. Smith knows that these tests and 
precautions are necessary to assure top- 
quality production. No other electrode 
producer subjects stainless core wire to 
the exacting spectro-analysis, chemical 
and metallurgical tests as is done by 
A. O. Smith. 


When you buy A. O. Smith stainless elec- 
trodes, you receive this matchless as- 
surance of highest quality without paying 
any premium! A compelling reason for 
insisting on A. O. Smith stainless every 
time! 


We'll welcome the opportunity to demon 
strate A. O. Smith stainless electrodes 
on your job. 


Write for free pocket-size electrode 
handbook. 


WELDING PRODUCTS 


wi. ; 





Ww 


International Division: Milwaukee 1 
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A.O. Smith Certified 
Stainless Electrodes 


ALL-POSITION 
AISI Type 
502 
505 
410 
430 
: 347 
. 317+Cb 
318 
310 
316 
317 
308 
‘ 309 
. 310+Mo 
310+Cb 
347 


Electrode 
SW-151 
SW-152 
SW-153 
SW-154 
SW-157 
SW-158 


SW-159 
SW-160 
SW-161 
SW-162 
SW-166 
SW-168 
SW-169 
SW-357 
SW-359 310 
SW-362 308 


Available through A. O. Smith 
Welding Products Distributors 











See A.O. Smith advertising 
in TIME and NEWSWEEK. 


187 - 1982 





Welding Info-Aids 


201 RESISTANCE WELDING—Weld- 
aloy Products Co. Hazel Park, 
Mich. Heavy covered, 112-page catalog has 
exceptionally complete data on every type 
of spot, projection, seam, flash, butt and 
barrel welding electrode and holder. Weld- 
ing deta on various conversion 
tables, diagrams welding hints and many 
photos illustrate this excellent book. 


202 ELECTRODE MANUAL—General 
Electric Co., Schenectady 5, N. Y. 
A 52-page pocket-size (4 by 7% in.) booklet 
describes the application, chemical analysis 
and mechanical properties of G-E welding 
electrodes. It also includes a stainless-steel 
electrode chart and a “ 
chart. The latter takes a problem such as 
poor appearance, undercutting, excessive 
spatter, arc blow, porous welds, etc., and 
gives its possible causes and possible cor- 
rections. Another chart gives the number of 
electrodes of specific type and specified di- 
ameter needed to deposit a pound of weld 


metal, 
203 METALLIZING BOOKLET—Met- 
allizing Engineering Co., Inc., Long 
Island City 1, N. Y. Booklet titled “Metal- 
lizing—Its Practical Applications” describes 
the basic process, tells how it’s done, gives 
advantages and limitations. There are three 
pages of photographs of various jobs and 
three case histories. The case histories de- 


show capacities, dimensions and operating 
characteristics. 


205 VAPOR DEGREASERS—Phillips 

Mfg. Co., Chicago 45. 12-page bul- 
letin on heavy paper describes vapor de- 
greasing equipment for efficient, quick 
cleaning of metal before or after welding, 
machining, plating, galvanizing, etc. Many 
models are illustrated and application pho- 
tos show various products being cleaned by 
the various exclusive features in the Phil- 
lips machines, 


206 INERT-ARC WELDERS — Viking 
Sales, Inc., Mich. Four- 
page handsomely printed 8% by 11 in. 
letin in several colors describes the Viking 
line of imert-arc welders. The 16 
the line features such advantages 
in power factor correction, 
frequency, remote control of 


i sEte 7 


contactors, automatic gas 

matic gas afterflow, Four 
equipped with an automatic timer 
arc welding. 
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QO7 WELDING JiC—The Edmands Co., 

Providence, R. 1. &page bulletin 
tells all about the “Twinner Vise” for posi- 
tioning parts for welding, brazing or rivet- 
ing. Made in two models, both shown, the 
positioner is in wide use in England and 
Europe for its versatility, broad capacity 
and efficiency. 


FLAME-CUTTING PIPE—Vernon 

Tool Co. Calif. 
4page bulletin No. P-2 tells about the Ver- 
non pipe-cutting pantograph for making all 
types of beveled cut-offs. How it works, 
along with optional equipment for special 
jobs, is clearly explained. Most parts are 
clearly shown and are listed. 


WELDING ALLOY CATALOG— 

All-State Welding Alloys Co., Inc., 
White Plains, N. Y. This new 32-page book- 
let is a complete buyer's guide to the whole 
line of All-State welding alloys, silver sold- 
ers, brazing compounds and fluxes. Infor- 
mation on joining of all the common metals 
is also included. 


210 AIR CYLINDERS — Miller Motor 

Co., Melrose Park, Ill. 8-page bulle- 
tin gives data on the engineering, design, 
construction and mounting of air cylinders, 


It covers cushioned and non-cushioned cyl- 
inders, single and double acting, single and 
double rod end, spring return and oversized 
rod cylinders. Included are drawings of 13 
different mounting styles in 1% in. through 
14 in. bores. 


211 WELDING AND CUTTING—Vic- 
tor Equipment Co., San Francisco 
7. 18-page, pocket-size booklet No. 330 gives 


212 SAFETY CA. TALOG—The Boyer- 
Campbell Co., Detroit 2. 144-pege 
catalog is a complete presentation on face 


goggles, 
for machines of all types, safety lanterns, 
etc. 
213 STAINLESS TUBING—The Bab- 
cock & Wilcox Co., Beaver Falls, 
Pa, 4page, two-color bulletin TDC 143 tells 
about two economical stainless tubing steels, 
Types 410 and 414, that can be hardened 
by heat treatment to good mechanical prop- 


erties. Data on welding, forging, machin- 
ing, ete. is included. 





Insert number of catalog or new products item or page number of advertised 
oduct (add initials of advertiser if more than one ad appears on the page). 
ill out each card section completely—do not use ditto marks. 


THE WELDING ENGINEER 


520 NORTH MICHIGAN AVE. 


CHICAGO II, 

















iLL. 








~ OCT. 1962 THE WELDING ENGINEER 











racket. Me 


Title. 





THE WELDING ENGINEER, OCT. 1952 





Number or page mumber—> | | 





Cc 





- 





Title 





OCT., 1952 THE WELDING ENGINEER 





THE WELDING ENGINEER, OCT., 1952 


eee wee cewn eee ewe nce nce ewnmaananent 


Fe 
Be 


: 
if 


pore dang ened? 
text explaining various Colmonoy 
loys, the “Sprayweld” process, 


Lf 








Romembor the trad&marks “tt” 


and “TUBE-TURN’“ are appljcable only 


to products of TUBE TUR 


Engineered to save maintenance manhours 


\ 


Scrappy says, 

“Aid defense— more 
scrap today... more 
steel tomorrow.” 


r 
/ 
Write Dept. N-10 for / 
free booklet giving 
Dimensional Data on 
types, sizes and mate- 
rials of TUBE-TURN Weld- 
ing Fittings and Flanges. 


HIS TUBE-TURN WELDING ELBOW is engineered for shape, size, 

dimension, and wall thickness . . . to provide you with perma- 
nent, leakproof piping. It is forged by the only process that pro- 
duces a wall as uniform in thickness and true in circularity as the 
original seamless pipe . . . guaranteeing accurate fit-up and full 
strength throughout. 


More than ever, any piping installation you make should be 
maintenance-free, and have extra long life . . . that’s why it pays 
to specify TUBE-TURN Welding Fittings and Flanges. For good serv- 
ice call on your nearby TUBE TURNS’ Distributor .. . you'll find one 
in every principal city. 


Be sure you see the double “tt” 


TUBE TURNS, INGE. ‘viivcc" 
7 @ KENTUCKY 

DISTRICT OFFICES: New York - Philadelphia - Pittsburgh - Chicago » Houston + Tulsa - San Francisco - Los Angeles 

TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiary of TUBE TURNS, INC. 








Large buildings cut maintenance with welded piping 
...using TUBE-TURN Welding Fittings 


FAMOUS HOTEL —New York’s Waldorf Astoria uses 160,000,000 pounds 
of steam annually ... and has the mos? air ditioning system 
in the world. For top efficiency, all main lines, such as this piping to a 
steam header, are welded. Directional changes are made with TUBE-TURN 
Welding Fittings. All necessary types of welding fittings for any job, large 
or small, can be obtained from TUBE TURNS, INC... . which offers the 
world’s broadest line of welding fittings and flanges, in a wide range of 
types, sizes, and more than 40 different alloys. 





TUBE TURNS, INC., Dept. N-10 
224 East Broadway, Louisville 1, Kentucky 
Your Name 

Position 

Company 

Nature of Business 

Address 


City 


DEPARTMENT STORE — Long known for progressiveness in the retail 
field, the Lazarus Company was one of the first to air condition its 
selling areas. Facilities have since been extended to all 32 acres of 
floor space. To keep mai toa an all-welded piping 
system, using reliable TUBE-TURN Welding Fittings and Flanges, wos 
specified for refrigeration equip t, cond s, pumps, etc. Thus 


joints are permanently leakproof, and insulation is on for life. 











HOSPITAL—AIl piping from 2” up, for new addition to Mount Carmel 
Hospital in Columbus, Ohio, is welded, with TUBE-TURN Welding Fittings 
specified throughout. In this maze of steam piping to a hot water 
converter, welded piping fits neatly into a small space. With no flanges 
to work around, insulation was applied easily. This leakproof piping 
system eliminates the danger of interruption of vital services. 


DISTRICT OFFICES 


New York Houston 

Philadelphia Tulsa 

Pittsburgh San Francisco 
los Angeles 


“tt” and *TUBE-TURN” Reg. U.S. Pat. Off. 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 








ENGINEERED REINFORCEMENT 


FOR YOUR BRANCH CONNECTIONS 


A big portion of your engineering 


job is dene for you, if you... 
Specify Bonney 

WeldOlet Welding 
Fittings to Insure 


Permanent Strength 


Does your operation require 


a mechanical as well as a 
pressure member in branch 
construction? WeldOlet Welding 
Fittings are engineered to 
provide BOTH properties. 














Shaped and beveled for 
clean, quick and 
economical installation 


FOR COMPLETE ENGINEERING DATA WRITE 
FOR YOUR BONNEY W3 WELDOLET CATALOG 
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Reinforcement where both 
the mechanical and internal 
stresses are most severe 


Funnelled to relieve 
mechanical stress concentrations 
and improve fluid flow 


WELDING FITTINGS DIVISION 


BONNEY FORGE & TOOL WORKS 


ENG. DEPT 354 “GREEN STREET 
ALLENTOWN, PENNSYLVANIA 





BUTTERING WAS THE ANSWER! 


Saved costly casting... 


allowed use of low cost rods 


Need for complete re-making of a 
large, costly composite machine frame 
threatened a prominent Western min- 
ing equipment builder. Weld metal 








was picking up harmful impurities 
from the cast part—it was impossible 
to obtain satisfactory welds using the 
electrodes specified. 























The local M&T salesman joined with 
company welding engineers .. . ex- 
perimented . . . and sparked a solu- 
tion! On his advice surfaces of the 
casting where welding was required 
were simply “buttered” with Murex 
Type HTS before the bulk of the weld 
metal was deposited. 

Results were: complete elimination 
of pickup so that remaking of the 
casting to new metallurgical specifica- 
tions became unnecessary. And, the 
specified electrodes, on hand for the 
job, could be used. 


Your nearby M&4T representative is qualified to 
give you expert assistance on any welding prob- 
lem. Call on him when you need help. Make 
use of his broad background of experience in 
every phase of welding. 


Elechiodes 


whic Welders + -checessorves 





OCTOBER 20-24 PHVA ES ew Sa hh CR. 
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To the advantages named in Mr. Thompson’s unsolicited letier, 
important as they are, we must add another that might not be 
obvious to those who have never used a Harris Automatic Torch. 
That is, in nine years of continuous operation the thumb control 
lever (circled at right) must have been actuated many thousands 
of times. Each and every time it saved money. Using it to restore 
the full flame from pilot light eliminates the time, motions and 
gases wasted in flame adjustment of a standard torch. Using the 
thumb control to shut off the full flame saves oxygen and acety- 
lene that is wasted when the full flame burns but is not applied 
to work. All these things combine to yield a tremendous return 
on torch investment. 

Harris Distributors, located in all principal Cities, are at your 
service. There's no better time than now to act! 


THE HARRIS CALORIFIC COMPANY 


Cleveland 2, Ohio 


SERVING THE METAL INDUSTRY SINCE 1905 
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SEND FOR THIS COMPLETE 
GUIDE TO LOW TEMPERATURE BRAZING 


silver brazing alloys and APW Fluxes to be certain of maximum brazing 
efficiency and low production costs. But that isn’t all of it! They also gain 
“‘Silvaloy Service,” a well-appreciated plus factor that helps to keep braz- 
ing production running smoothly and without interruption. 

The valuable “’Silvaloy Service’ features give an important assist to your 
brazing department. The 3-point program provides o complete range of 
proper, proved alloys for every type of low-temperature silver brazing 
operation; service and delivery through reliable distributors who ware- 
house stocks near your plant; PLUS a unique background 
of silver brazing technical knowledge that is yours prompt- 
ly, upon request. 

Silvaloy technicians are a hand-picked group of top- 
flight brazing experts. Each man is a qualified authority 
on practical brazing procedures. He will call at your plant 
without delay to assist with your brazing problems. Take 
full advantage of “Silvaloy Service.” 


SEE SILVALOY WORKING EXHIBIT BOOTH 1972. 
NATIONAL METAL SHOW, PHILADELPHIA OCTOBER 20-24TH. 


EAGLE METALS COMPANY EDGECOMB STEEL OF NEW ENGLAND, INC. THE HAMILTON STEEL COMPANY 
SEATTLE, WASH. + PORTLAND, ORE. MILFORD, CONNECTICUT 
SPOKANE, WASH. NASHUA, NEW HAMPSHIRE 


CINCINNATI, OHIO 
EDGCOMB STEEL COMPANY FORT DUQUESNE STEEL COMPANY 


PHILADELPHIA, PA. - CHARLOTTE, N. C. Division of FEDERATED STEEL CORPORATION 

BALTIMORE, MD. « YORK, PA. PITTSBURGH, PA. - CINCINNATI, OHIO PACIFIC METALS COMPANY LTD. 

KNOXVILLE, TENN. SAN FRANCISCO, CALIFORNIA 
OLIVER H. VAN HORN CO., INC. . SALT LAKE CITY, UTAH 

MAPES & SPROWL STEEL COMPANY NEW ORLEANS, LOUISIANA LOS ANGELES, CALIFORNIA 

UNION, NEW JERSEY - NEW YORK CITY FORT WORTH, TEXAS « HOUSTON, TEXAS SAN DIEGO, CALIFORNIA 


THE USO WORKS C4an/ 


231 NEW JERSEY RAILROAD AVENUE + NEWARK 5, NEW JERSEY 





AIRCOMATIC, WELDING 
for hard-to-join metals 


Continuous high-rate deposition of fil- 
ler metal 


Welds aluminum, bronze, nickel, stain- 
less & carbon steels 


No flux required — no slag removal 
Minimum plate-edge preparation 


Heavy section welding with little or 
no preheat 


No “blind” welding — always a visible 

arc 

A semi-automatic operation with the 
An inert-gas-shielded metal-ore process versatility of all-position welding 





> 


PRESS THE LANES 


TRAVOGRAPH CUTTING 


for mass producing 
intricate shapes 


“Electronic bloodhound” tracing 
device accurately reproduces tem- 
plate or outline drawings 
Handles light plates, heavy slabs, 
billets or forgings 
Straight cutting, beveling or 
squaring 
All-welded construction for dura- 
bility and precision 
Torch arm will support up to 8 
cutting torches 
Precision shapes up to 102” x 144” 
Ea ages — circles up to 12’ in diameter — 
ah °o ravograph im . . . 
» MMM as-cuiting aching that with one 16’ set of rails. Cutting 
flame shapes” parts to minute tolerances length extended with additional 
rail 
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at CONVENTION HALL 
in PHILADELPHIA 


Airco will bring you an “operators-eye-view 
of the Aircomatic welding process ...a 
continuous “live” demonstration of the 
#50 travograph. Here’s a rare oppor- 
tunity to view the latest in welding 
and cutting equipment! Movies... 
Exhibits Welding Apparatus... 
Stationary and Portable Cutting 
Machines . 


Gas and Arc Welding 
Accessories 


1a) [ss 
IRCO 

== Ss 
DEALERS 


AND OFFICES IN 
MANY PRINCIPAL CITIES 


DIVISIONS CF AIR REDUCTION COMPANY, 1 
at the frontiers _— * 


4 Gees 


EBS S yes Stak 
THE WELDING 
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ANYONE 


who can point this ‘gun’ 


can make a 


GOOD SPOT WELD 


“HELIARC” HW-8 Pistol-Grip Torch 


needs no forging 


sheet... spot welds 


(re you using light gage metals to fabricate large 
assemblies or irregular shapes? If so, chances are you 
can simplify many of your joining problems, boost 
production, and cut costs, too, by spot welding with 
the Hentiare HW-8 Torch. 

The HW-8 joins mild 
steel, low alloy. or stain- 
less steel .020 to .064 in. 
thick at one to two sec- 
onds per weld. Because it 
works from one side of 
the sheet, without forging 
pressure, it makes an 


easy, one-hand job of 


pressure...works from one side of 


both STAINLESS and CARBON STEELS 


spot welding — even in places where resistance 
welding is not practical or possible. 

Connected to a suitable power source with auxiliary 
timer, the Hetiarc Spot Welding Torch makes inert 
gas shielded welds without fumes, smoke, or spatter. 
Since operation is automatically controlled, workmen 
on the assembly line need only press the “muzzle” of 
the “gun” against the work and pull the trigger. A 
single hose assembly permits free use of the torch 
over a 25-ft. radius. 

For further information, telephone or write today. 
LinpeE Arr Propucts Company, a Division of Union 
Carbide and Carbon Corporation, 30 East 42nd 


Street. New York 17, N. Y. 


Vhe term “Heliarc” is a registered trade-mark of Union Carbide and Carbon Corporation. 


Products and Processes for MAKING, CUTTING, 


Trade-Mark 


JOINING, TREATING, and FORMING METALS 


THE WELDING ENGINEER—October, 1952 





PENNSYLVANIA OPTICAL COMPANY 


ANNOUNCES 
ITS NEW 
LINE OF 
SAFETY 
GOGGLES! 


Be 
eT } 


The 220 Series boggles 


The new 220 Series Goggles Metal construction combines comfort 
with strength and long life. 


are designed to give the utmost in eye 


protection. Comfort is assured during Designed to permit unobstructed side 
} to side vision. 
continued wear by proper balance ae 
. Heat treated safety lenses, individually 
tested for impact resistance, and exam- 
This results in worker approval and ined for optical perfection. 


combined with lightness of weight. 


a higher factor of safety. Varied Flat or curved lenses—either clear or 
absorptive green in medium, dark and 


: inations make these goggles 
combinations make t gogg ng Ae te oe 


adaptable to many industrial oper- aie : : 
aday : o EF * Many combinations of side shields, lens 
ations requiring positive eye protection. sizes and bridge widths. 


For illustrated folder, containing prices and detailed informa- 
tion, write directly to Pennsylvania Optical Co., Reading, Penna. 


Order Direct PENNSYLVANIA OPTICAL COMPANY 


READING, PA. 


and Save Known for Fine Ophthalmic Products Since 1886 
ia Ve 
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NEW ss 
PROVED 


.- - SOLVES 
POROSITY 


Problems in 
INERT ARC 


WELDING! 


Development... 
fj . 





U.S. PATS. PEND 


The Welding ‘Deporosite’ That Amazes Industry! 


WELDALUMINITE 
DOES ALL 3: 


1. Ends Porosity ! 


WELDALUMINITE, the amazing new ‘Deporosite’, eliminates 
porosity problems in Inert Arc Welding. Tested and Proved, the use 
of WELDALUMINITE on Rimmed Steel produces a perfect weld 
simply and easily . . . the same uniformly fine-grained structure . . . 
the same sturdy, high-quality welds as obtained with Aluminum 


2. Eliminates need for Filler “killed” steel! 

in many Welding Operations! =WELDALUMINITE is specially formulated with Aluminum which 
deoxidizes the weld pool and retains the Aluminum at the point of 
welding . . . prevents turbulence caused by gas bubbling through the 
molten pool . . . stabilizes the arc . . . prevents porosity! Now it is 
possible to use Rimmed Steel and get consistently perfect welds! 
WELDALUMINITE is quickly and easily applied . . . either sprayed 
or brushed on the joint to be welded and allowed to dry, or may be 
forced-dried, before welding is begun. No filler is needed in many 
welding operations. 


IMPROVES WELD — SPEEDS WORK — LOWERS COST... 

In manual operations, electrode manipulation becomes unnec- 

essary due to the deoxidizing action of WELDALUMINITE. 

In automatic operations, expensive rework time is eliminated. 
agent has solved porosity 


problems in Inert Arc Weld- FREE! 


ing of Iron, Steel, Stainless Send for your free trial can of 
Steel and Nickel. Write us WELDALUMINITE. Just state the 


ae aS RRA OTE 


3. Stabilizes the Arc! 


I ee 


WITHOUT WELDALUMINITE — Photomicrograph 
of cross-section view of a weld on Rimmed Steel, 
without the application of WELDALUMINITE. 
Note the excessive porosity . an extremely 
weak weld will finish poorly. 


WELDALUMINITE as a 
‘Deporosite’ and fusing 


WITH WELDALUMINITE 


Photomicrograph of 


cross-section view of a weld on Rimmed Steel 

with the application of WELDALUMINITE. Note 

the solid, sturdy joint a top quality weld 
free from porosity 


describing your welding type of work you are doing for 
problems. (Our specialists complete instructions in your par- [f% 
are at your service.) ticular application. Write today! if 
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The Right Way to Say Hard- 


AMSCO TOOLFACE for metal | 
metal wear up to 1000 F Deposits have 
high abrasion and impact resistance 
All diameters bare and coated. Micr 

structure: martensitic steel 


AMSCO TUBE TUNGSITE coarse 
particles) is best suited for applicatior 
requiring highly efficient cutting qua 
ities, for hardfacing earth working and 
drilling equipment used for cutting ex 
tremely hard compositions, for hard 
facing applications requiring a serrated 
edge and hard-facing certain types of 
earth working equipment or parts sub 
ject to extreme abrasion 


AS 
SG. 


AS 


AMSCO AW-79 will meet most re 
quirements for better control of wear 
where abrasion and impact are impor 
tant factors—plus all the advantages of 
automatic welding. Especially suitable 
for rebuilding and hardfacing- tractor 
rollers, steel sheeting _ rolls 
dredge pins, as well as dozens of other 
oli elulolilammels)slitaetifelary »"’ and ‘ 

in 22'2" ID., 100 Ib. coils 

AMSCO V-MANG, bore or coated 
for build up and repair on manganese 
steel castings exposed to impact; work 
hardens—*3.", 44", ‘4 


wheels, 


Microstruc 
ture: austenitic manganese steel 
AMSCO CO-MANG, coated only, for 
build up and repair of manganese 
steel castings exposed to severe im 
pact. Deposit has excellent impact re 
sistance; work hardens—'s'’, *,. ‘ 
“4. Microstructure 
nese steel 


austenitic manga 


AMSCO HF-60 for moderate impact 
and abrasion and has outstanding 
weldability porticularly for vertical ap 
plications. All diameters, coated only 
Microstructure: martensitic steel 

AMSCO FARMFACE or AMSCO 
CHROMEFACE for farm or inddstrial 
use. Excellent resistance to low stress 
stiding abrasion. All diameters, bare 
and coated Microstructure a high 
lal @elsill lial austentitic iron ffolabiolisliale| 
manganese and silicon, and consisting 
of hard chromium carbides in a matrix 


of austentite 


AMSCO TUNGROD (fine particles) is 
best suited for applications ia-teltiidlale| 
highly efficient utting qualities, for 
hardfacing earth working and drilling 
equipment used f 


hard surfaces or f 


cutting extremely 
rmations, for hard 
facing applications requiring a thin 
edge or sma point, for hardfacing 
certain types of equipment or parts sub 
ject to extreme abrasion 


AMSCO ECONOMY HARDFACE “’C’”’ 
for abrasion resistant service and severe 
diameters, coated only 


impact. All 


Microstructure: martensitic steel 


ery Industrial Use 


AMSCO No. 217 f 
up to IOOO FA 
faelehi te Malla t 

ng martensitic 


chromium and tungsten 


AMSCO HF-40 for severe abrasion 
ilelel-iaehl -Mmlulelelal Deposits have exce 
lent weldability. All diameters, coated 
only. Microstructure martensitic ast 


iron 
AMSCO AIR-HARDENING for abr« 
De posit 


be forged to’ sharp edge without loss 


PilelsMmelileo MME 21-16 -MME iil elelal 
of hardnes A diameters, bare and 


coated. Microstructure: m sit tee 


AMSCO No. 1 and AMSCO No. 6 
for faeliale r #14) t corrosior folate! lela) 
sion or tor U F. service and above 
No. | has greater abrasion resistance 
Lp Como Mn CME lol le lal TamelileMacls Ms! -Mulelasllal te) 
All diameters, bare and coated. Micr 
structures: No. 6 contain 

carbide mixtur 

matrix while 

hard wear-re 

crystals scatfere 


tion matrix 


AMSCO No. 459 for s 

mild impact. Excellent abras 
All diameters, bore and 

NY adet ah ture: martensitic cast 

TeTisllale ME@slaelislltlieelaleMulelh ae (tall) 

ir tilsle Mel MMsle (ge Maelaelic( 1 Mel lt -talitl. 


martensite 


To get the right answer, detailed analyses, and other pertinent information, concerning your wear problem, 
write for catalog 650W or contact your nearest Amsco Distributor. 


AMERICAN MANGANESE STEEL DIVISION 


Other Plants: New Castle, Del., Denver, Oakland, Cal., Los Angeles, St. Louis. in Canada: Joliette Stee! Division, Joliette, Que 


382 EAST 14th STREET 


CHICAGO HEIGHTS, ILL 


Amsco Welding Products. distributed in Canada by Canadian Liquid Air Co., Ltd. 
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Double and Triple weight coils for 
automatic welding with the new 
REID-AVERY (free wheeling) REELS for 
Submerged Arc, Open Arc, and Gas 
Shielded Arc Welding 





Decrease down-time by using larger coils. Machines now equipped for 
25 lb. coils can use up to 75 lb. coils with these new reels. 


These cast aluminum alloy reels ride on ball-bearing 
trunnions with deep flanges. The wire uncoils with remarkable 
ease and yet there is no chance of overrunning and throw- 
ing loops over the side. No brakes or drags of any kind are 
necessary. The wire itself prevents overrun. These “free 
wheeling’’ reels provide the absolute minimum load on the 
automatic welding machine. 

“A 


Raco Reel for 150-200= coils with floor 
mounting stand. 


The Reid-Avery reels are available with stands for floor 
mounting or with special spiders for direct attachment to 
most popular automatic welding machines. Three reels 12” 
ID x 4” wide, 14’ ID x 6” wide, and 25" ID x 4” wide 
nominal size are in stock for prompt delivery. 


Raco Reel for 25+-50+-75= coils. Mounted 


on popular submerged arc machine 


Note the simple split reel construction with suitcase 
type latches. Coils can be replaced in seconds and no 
wrenches or special tools are required. 


We are equipped to supply all sizes of layer wound coils 
for these reels, for other reels, or on expendable wooden 
spools where required. 


Raco Reel shown split 
for loading. 








“/de REID-AVERY COMPANY 
INCORPORATED 
DUNDALK + BALTIMORE 22 + MARYLAND 


SINCE 1919 PRODUCERS OF ARC WELDING ELECTRODES AND WELDING RODS 
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Hundreds of satisfied users, manufacturing such products 
as valves, oil pump parts, mixer shafts attest to Rexweld’s 
ability to do a better job... at Jess cost! Rexweld is avail- 
able in a wide range of grades to meet all requirements. 
Then too, Rexweld meets Government specifications. If 
you use hard surfacing rod, be sure you check Rexweld 


. it'll save you time and money. 














52 yoars of Fine steobmaking 


IT’S BETTER THESE WAYS:— 


CUT WELDING TIME 


1. Rexweld builds up and holds on an edge better! 


This means less welding time is required. 


INCREASE PRODUCTION 


2. Rexweld flows more readily on flat surfaces! In 
machine gas welding operations valve companies 
have reported an increase in production per shift 


using Rexweld. 
LESS POROSITY TENDENCY 


3. Rexweld has less tendency for porosity because 
of its smoother flowing and better wetting properties. 


BETTER WEARING QUALITY 


4. Tests show Rexweld has better wearing qualities. 


GRUCIBLE| REXxWELD HARD SURFACING ROD 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REZISTAL STAINLESS * REX HIGH SPEED > TOOL * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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FOR LOW HYDROGEN ELECTRODES 
Weldrod coatings with TAM Ruflux T increase the speed with which 
a slag sets up while providing better slag control. Ruflux T is a 
compound containing approximately 91.5% ZrO and 5.4% SiOz. 
Mesh size is approximately 0.1% on 325 mesh. Detailed information 
is easily obtained by writing our New York City Office. 


*TAM and RUFLUX ore registered trademarks 
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TAM 
Faire) Leen eS 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPAN 


Executive and Sales Offices: 111 BROADWAY, NEW a CITY 
General Offices, Werks and Research Laboratories: WIAGARA FALLS, W. ¥. 
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ONE SOURCE © 9g 


STRAIGHT WHEELS CUP WHEELS 


of abrasive in aif eo: 


4 ig h “sp eed eudinue Guana ” DISCS ae 


CLOTH DISCS CARTRIDGE ROLLS CLOTH SLEEVES 


of weld grinding = “msmevxur* <r 
and polishing hh 
operation 


ee . more proof that ROUGH GRINDING wr, GRINDING 


Cup Wheel ushed Straight Wheel 


»0ny CARBORUNDUM 


offers ALLabrasive producs.. te give yeu the proper ONE 


ered trademarks which indicate facture by The Co o Falls, N.Y. 


THE WELDING ENGINEER—October, 1952 35 








OPEN THIS buy 


WE HAVE THE RIGHT ROD FOR 
EVERY STAINLESS WELDING JOB 


ARCALOY electrodes produce consistently ) 

better welds on all grades of stainless steels... : - f ‘ : et a 
weld deposits containing the proper alloy [es a ” ee 
balance. As a result, metals retain their 

corrosion-resistance qualities. There 

are 23 regular analyses... plus 

several special analyses... to cover 

every stainless application. 

For complete details, request 


Bulletin 5751. 


TWO BASIC COATINGS: 


LIME - for faster all-position weld- 
ing, with DC reverse polarity. 


AC-DC - for smoother welding of 
chrome-nickel steels with all types 
of AC or DC welding equipment. 


ALLOY RODS 


COMPANY 


yYor«K PENNSYLVANIA 


\wo FINER ELECTRODES MADE... ANYWHERE 





LOOK FoR THe Manufacturers of Bronze-Are phosphor bronze electrodes + Nickel-Arc and Mickel-Arc 60 electrodes for cast 
eat ARC iron « Tool-Arc electrodes for tools and dies + Wear-Are hard-facing electrodes » Weld-Are low hydrogen 
ARK 


electrodes. Write for Bulletins on these products. 


WORLD PREMIERE. Alloy Rods’ full color and sound motion picture, “No Finer 
Electrodes Made ... Anywhere", at the Metal Show, a Pa., October 20-24, 
1952 . . . showing every hour on the hour, Alloy Rods’ Exhibit, Booth 448, Arena. 





See VIKING & oferation 
Booth 928— Center Bidg. 
34th National Metal Exposition and Congress 
OCTOBER 20-24 
Philadelphia 











1. Inert Gas Cylinder 

2. Two-Stage Regulator with Liter Gauge 
3. Gas Hose to Inlet Connection 
4. Gas Inlet to Solenoid Valve 
5. Gas Outlet to Torch 

6. Inlet from Water Source 

7. Water Inlet to Torch 

8. Water Outlet from Torch 

9. Outlet to Water Drain 
10. Amperage Control Wheel 
11. Amperage Indicator 
12. “On-Off” Switches for 


: e High Frequency Circuit 
e Gas Solenoid Valve 
13. Torch Electréde Cable 
14. Ground Cable with Clamp 
15. Surge Resistor Ground Connection 
16. Remote Control Cord and Plug 
7. Inert-Are Torch (Air or Water Cooled 
optional) 
18. Remote Control Switch on Torch 





: Instant Starting 
yy High Power Factor 
and Stable Are 


a @) x No Objectionable Radio Interference 
= 


. ae ip Minimum ‘*No-Load” Losses 
: ——- ERS 


a 


——e, 


U. S. Patent Nos 
2411370 . é . \ The inherent de-’, 
remind , sign and construcf 
pikéio:naeaiion ? | joa . , tion features of 
VIKING welders 
bring you these 
practical advan- 
tages: 
Maximum heat output per amp. through entire 
welding range. results in more inches of weld 
per minute. Compact construction permits two 
VIKING machines in floor space usually taken by 
one welder of conventional design. 
Simplified operation from steady, smooth and 


easy-to-start arc makes all operators skilled in a 
short time. 





There is a VIKING model to meet the needs for 
every type of inert-arc welding fabrication. De- 
tailed specifications on all vikING models are 
given on page four. Further information, as 
well as a demonstration may be had from your 
nearby VIKING Distributor. 


Adjustment of spark gap setting for high frequency is easily 
made as illustrated. One-half turn of setting screws covers the 
entire range. 





TiM— ———_——__—_—» 


eS 83 eS ee ee Current and voltage waves as taken from an cscille- 


AMPERES ——~ gram. The phase difference between the secondary 
Voltage and current relation for diff t-size air gaps. open-circuit voltage and the welding current is such that 
The open-circuit voltage is virtually constant for all cur- the voltage at the points of zero current is substantially 
rent settings or air-gap openings, no matter how the arc equal to the arc voltege. A steady “balanced wave” 
voltage may be varied for welding. arc results at all times. 





THE OF TIKING INERT-ARC WELDERS 


Patented dual-type welding transformer pro- 
: uw. 8 . ° omperage 
vides a full “balanced wave” are which results - 1, teenage tofenten 
in outstanding performance. 


Large aluminum handwheel gives ample leverage to 
easily set amperage at exact setting desired. 

Ball bearing mountings reduce friction to produce 
smooth action. — 4 Heavy brass guide plate 
Travel of the twin core assembly is less than 1” on : 

all models 

Twin core assembly is the only moving part—elim- 
inates possible wear and repair. 

Primary and secondary coils are double wound with 
glass tape insulation, varnish impregnated and thor- 
oughly baked. 


10. Precision die-stamped 


laminations 


Welded base provides rigid construction and perma- 

nent alignment. 

Heavy copper windings provide reserve capacity. 

Ample air passages dissipate heat for efficient cooling. 

Insulated tie-rods provide permanent positioning of 

c oils. 

Cores built up of precision die-stamped laminations 

of highest quality transformer steel. 

Heavy brass guide plate is an integral part of the 7. Heavy copper 
stationary core, providing rigid support for movable me aan 
core. 


9. Insulated space 


8. Positive air cooling 


Amperage indicator is accurately set for direct, easy- 


- No stray “eddy” currents to cause 
to-read amperage settings. 


objectionable radio interference 





ADVANCED 
PERFORMANCE 
WITH 


INERT-ARC 
WELDERS 


BAD-ARG-TROL CIRCUIT is built in on 
Ca 

This feature guarantees posi- 
tive and are starting under 


\ the welding electrode 
touching the work, fully elimina 


ing cleaner, better welds. 
REMOTE CONTROL OF HIGH FREQUENCY 


tion to minimize the formation of 
weld craters at the ends of the welds. 
on tp insets sasooe CORE hae ae 
on except 

ports aparece & aa 
against oxidation 


provided to keep temperature rise at 
a minimum. 


SELEGTOR SWITCHES furnished on 
viking Inert-Are Welders are as fol- 








VIKING MODEL NUMBERS 


Built-In Power Factor 
Correction 


Built-In High Frequency 


Remote Control of High 
Frequency at Torch 


Remote Control of 
Primary Circuit 
Contactor at Torch 


Automatic Gas Control 


Automatic Gas After- 


Flow 


Spot Arc Timer 


15 CFR | 15 CRA| 15 CCA|15 CCA 
20 CFR 20 CRA | 20 CCA| 20 CCA 
30 CFR 30 CRA | 30 CCA|30 CCA 
40 CFR | 40 CRA | 40 CCA|40 CCA 


X | 
X | 


x | 


X xX 
x 


X 


VIKING INERT ARC SPECIFICATIONS 








T 
| WELDING 


INERT ARC | 


MODEL 


20 CCAT | 
30 CFR 
30 CRA 
30 CCA 
30 CCAT 
40 CFR 

40 CRA 
40 CCA 

40 CCAT | 


RANGE 


10- 
200 


amps 


20- 
275 
amps 
35- 
100 


amps 


60- 
595 


JL0 


amps 


| RATED | 


PRIMARY | kva | bury CYCLE 
| AMPS. AT | 
| RATED LOAD | AT AT 


gerry Ey 
[a20v |aaov | RATED LOAD/RATED LOAD 
} } } 


AMP- 
ERAGE 
a | 
150 

fa 45 | 23 | 


25v 


9.9 


35% 


200 


30v 





VIKING SALES, INC. 


Kalamazoo, Michigan 





KAA G 
i rd 


x 


“is 90+ 
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A STABLE ARC, GOOD DIRECTIONAL CONTROL, AND WIDE USEABILITY CHARACTERISTICS ENABLE YOU TO... 


Weld Stainless Easily in ALL Positions 


with G-E Stainless Steel Electrodes 


36 TYPES ASSURE YOU OF THE 


RIGHT ELECTRODE 


You get the most for your dollar 
when you buy General Electric stain- 
less steel electrodes. Here are seven 
reasons why: 

1. You get excellent handling char- 
acteristics in all positions. 

2. You get good directional con- 
trol because G-E stainless steel elec- 
trodes give you a very stable arc. 

3. You get the minimum of spatter 
and can remove slag easily. 

4. You can select the correct elec- 
trode for every application because 
G.E. offers industry a complete line 
of chrome and chrome-nickel types. 

5. You can get G-E stainless steel 
lime-coated electrodes for reverse 
polarity DC and titania-coated rods 
for AC and reverse polarity DC. 


FOR EVERY JOB 


6. You get the correct metallurgical 
deposit your specific job requires. 

7. You get excellent physical prop 
erties in the bead itself. 


See Your G-E Welding Distributor! 


He can help you select the best, 
most economical electrode for your 
specific stainless steel welding job. 


Your G-E welding distributor also 
carries a complete line of other elec- 
trodes, accessories, AC, DC, Inert- 
Arc and Atomic Hydrogen welders. 
You can find his name by looking 
for General Electric under ‘‘Welding 
Equipment”’ in the classified pages 
of your telephone directory. General 
Electric Co., Schenectady 5, N. Y. 


71-9 


GENERAL @® ELECTRIC 


NEW! G-E Electrode 
Sliderule Comparator 


Now it’s easy to find the AWS classi- 
fication and corresponding compet 
itors’ types of 23 G-E stainless steel 
electrodes and 36 regular electrodes. 
You can carry the G-E welding elec- 
trode Sliderule Comparator in your 
pocket, ready for reference at any 
time. 

The electrode Sliderule is available 
only through your G-E Welding 
Distributor. Ask him for your free 
Comparator today! 
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WELDED DESIGN 
ALWAYS SAVES STEEL 
AND LOWERS COST 


Fig.1— Original Construction— Base 
for processing machine. Weighed 67 
pounds. Material Cost—$15.05; Ma- 
chining Cost—$7.34. Total Cost $22.39. 


cost « 
on 
ng to elimi- 


yw Saves 
harges 


steel can be fabricated with simpler skills, hel 


nate productio 
pre-machined ¢ 


lower 
meet price Compe- 


ot 
As shown in the we 
), lower weight with steel nc 


terial cost as well as in transportation 
g heavier shop equipment 


h cast construction. 


s because 


Fig. 2—Present Welded Steel De- 
sign — Stronger, more rigid. Weighs 
only 43 pounds. Material Cost $2.50; 
Fabrication—$9.77. Total Cost—$12.27. 


g 


...cuts weight 36%, lowers cost 45% 


makes it possible to 
hat we were unal 

The product has a more modern appearance 
essing machine for the Gifford Wood ¢ 
‘ork. Streamlined appearance is simple to main- 


roduction with steel. 
g appeal. 


1 cost of operatin 


com 


yn li 


BUILDS STRONGER MORE RIGID MACHINE BASE 


By A. H. Hallenbeck, Plant Manager 
Gifford Wood Company, Hudson, New York 


ELDED design has 


machine 





Through welded steel, our sho 
of its work schedule. We are no k 


Welded desi; 
tition in our fie 


cast designs. 


side sources for castings nor contend with storage ¢ 


maintenance of pattern equipment. 


better quality p 
base (Fig. 

saving time anc 

as was the case wit 
to improve sellin 
Fig. 3— Food proc 
pany, Hudson, New Y 
tain, easy to clean 


W 


HERE 


’S How 








Machine Design Sheets available on request. Designers and Engineers write on your letterhead to Dept. 710 


THE LINCOLN ELECTRIC COMPANY 


Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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The Story of Stainless Steel 


FOR THE first time in our 37 years of publishing, 
we are devoting most of the editorial content of an 
issue of THE WELDING ENGINEER to a single subject. 
On the pages that follow you will find a compre- 
hensive series of articles on the fusion welding. 
brazing, resistance welding, preweld and postweld 
cleaning, grinding, polishing and cutting of stain- 
less steel. 
Stainless steel, welding and THE WeELpING 
ENGINEER all came into being about the same time 
1916. Credit for the first practical commercial 
stainless steel is generally given to Harry Brearley, 
a metallurgist of Sheffield, England, who was 
granted a patent in 1916 for an iron-chrome alloy 
containing around 13% chromium. Brearley’s alloy 
was the same as today’s type 420, a martensitic 
(hardenable) chromium-iron without nickel. 
Brearley’s employers were cutlery makers (Shef- 
field was and still is noted for its fine cutlery), so 
it was only natural that the first commercial stain- 
less steel was employed for tableware. For a long 
time, when you thought of stainless steel, you 
thought in terms of knives and forks and spoons. 
The austenitic stainless steels the alloys of 
nickel--chromium-iron—are another story. It is hard 
to say whether the credit for their discovery must 
go to a Frenchman or a German. In 1906, Leon 
Guillet, in France, published a detailed study of 
the basic metallurgical characteristics. Patents were 
granted, however, for commercial steels developed 
by E. Maurer, of the research department of Ger- 
many 's Krupp steel plant, during the period from 
1909 to 1912. One of these alloys was practically 
the same as the familiar 18-8 stainless of today. 


Tu piscovery of stainless steel is 
thus divided among several claimants. This much, 
however. is certain: stainless steel, welding and THE 
WeLDING ENGINEER have all grown up together. 
Furthermore, it was not until satisfactory methods 
had been developed for welding them that the stain- 
less alloys began to receive widespread acceptance 
by industry. 

\s one example, we cite the food-processing in- 
dustry. The quality of resisting corrosion has made 
stainless-steel equipment popular in this industry 
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for sanitary reasons. Before the vessels and piping 
were welded, however, each joint and each screwed 
fitting provided cracks for lurking bacteria. Weld- 
ing eliminated the bacteria breeding grounds by 
doing away with all cracks and crevices. When 
proper grinding and finishing techniques are fol- 
lowed. it becomes impossible to determine just where 
the weld has been made. In effect, the welded fabri- 
cation has become one piece of metal—an easily 
cleaned, sanitary, shining. spotless piece of equip- 


ment. 


AN atmost equally important ap- 
plication is for conditions of high temperature (also 
low temperature) and high pressure. The combina- 
tion of great strength, work-hardening characteris- 
tics and ability to resist oxidation and scaling at 
elevated temperatures has rendered the austenitic 
stainless steels, in particular, of great value for these 
exacting services. 

The production of stainless steel has grown from 
the nothing of 1916 to nearly 900.000 tons in 1950. 
During the past year-and-a-half. production of aus- 
tenitic alloys has been curtailed because of the 
critical shortage of nickel. This has resulted in a 
noticeable upswing in the production of the mar- 
tensitic and ferritic alloys (notably type 430), which 
contain little or no nickel. 

Recent years have likewise seen a continual growth 
in the production of stainless-steel electrodes. Last 
year close to 20.000,000 pounds of stainless elec- 
trodes were manufactured, Many thousand pounds of 
such electrodes are currently being consumed in 
the welding of armorplate on tanks and other items 
of military equipment. 

The fabrication of stainless steels is tricky—-there 
are many problems in assembly, welding and finish- 
ing that still baffle the fabricator. So that users of 
welding everywhere may become better informed. 
we present The Story of Stainless Steel. We think 
that we have done a good editorial job: however. 
we would like your comments. 





Ask your welding supply dealer 


to show you the Atlas Line 


COZE 2d WE\DING ACCESSORIES CO. 


Zor CEWISTON AVENUE Eee CACE ZU, (DETROIT) 
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STAINLESS sheets are inert-are welded to make a storage cooler at the Cherry-Burrell Corp., Little Falls, N. Y. 


How to Weld Stainless Steels 


Table I. Here are the Chemical Ranges of Stainless and Heat-Resisting Steels 





Type Carbon Manganese Silicon Phosphorous Sulfur Chromium Nickel Other Elements 


301 Over 0.08 2.0 max. .O max. 0.04 max. 0.03 max. 16.0/18.0 60/ 8.0 
to 0.20 
302 Over 0.08 2 max. 0 max. 0.04 max. 0.03 max. 17.0/19.0 8.0/10.0 
to 0.20 
302 Over 0.08 2.0 max. 2.0/3.0 0.04 max. 0.03 max. 17.0/19.0 8.0/10.0 
to 0.20 
303. (0.15 max max. .O max. ° 17.0/19.0 8.0/10.0 *P or S or Se—0.07 min.; 
Zr or Mo—0.60 max. 
1.0 max. 0.04 max. 0.03 max 18.0, 20.0 11.0 
1.0 max 0.04 max. 0.03 max. 17.0/19.0 13.0 
1.0 max. 0.04 max. 0.03 max. 19.0/21.0 12.0 
max. 1.0 max. 0.04 max. 0.03 max. 22.0 /24.0 15.0 
max. 1.5 max. 0.04 max. 0.03 max. 24.0 /26.0 22.0 
max. 1.5/3.0 0.04 max. 0.03 max. 23.0/26.0 22.0 
1 
l 
1 
l 


to 


304 0.08 max. 
305 0.12 max. 
308 0.08 max 
309 0.20 max. 
310 0.25 max 
314 0.25 max 
316 0.10 max. 
317 0.10 max 
321 0.08 max. 
347 0.08 max. 


max 
max. 
max. 


AUSTENITKC 


max. max 0.04 max. 0.03 max 16.0/18.0 14.0 Mo—2.0/3.0 
max. 


max. 0.04 max. 0.03 max 18.0 /20.0 14.0 Mo—3.0/4.0 
0 max. 0.04 max. 0.03 max 17.0/19.0 11.0 Ti—5SxC min 
0 max. 0.04 max. 0.03 max 17.0/19.0 12.0 Cbh—10xC min. 


max. 
max. 


to to te be be be be by be te 


103 0.15 max 0 max. 0.5 max. 0.04 max. 0.03 max. 11.5/13.0 

410 0.15 max max. 1.0 max. 0.04 max. 0.03 max 11.5/13.5 

114 0.15 max. max. 1.0 max. 0.04 max. 0.03 max 11.5/13.5 

116 0.15 max. 25 max. 1.0 max. ° " 12.0/14.0 *P or S or Se—0.07 min. 
Mo or Zr—0.60 max. 


$20) )«=6 Over 0.15 max. 1.0 max. 0.04 max. 0.03 max. 12.0/14.0 
431 0.20 max. max. 1.0 max. 0.04 max. 0.03 max. 15.0/17.0 
440A 0.60/0.75 max. 1.0 max. 0.04 max. 0.03 max. 16.0/18.0 Mo—0.75 max. 
1440B 0.75/0.95 0 max. 1.0 max. 0.04 max. 0.03 max. 16.0 /18.0 Mo—0.75 max. 
440C 0.95/1.20 max. 1.0 max. 0.04 max. 0.03 max. 16.0/18.0 Mo—0.75 max. 
501 Over 0.10 0 max. 1.0 max. 0.04 max. 0.03 max. 4.0/ 6.0 
502 0.10 max. max. 1.0 max. 0.04 max. 0.03 max. 4.0/ 6.0 


MARTENSITIE¢ 


105 0.08 max. 0 max. 1.0 max. 0.04 max. 0.03 max 11.5/13.5 Al—0.10/0.30 

430 0.12 max. max. 1.0 max. 0.04 max. 0.03 max 14.0 /18.0 

430F 0.12 max 25 max. 1.0 max. . ’ 14.0/18.0 *P or S or Se—0.07 min. 
Mo or Zr—0.60 max 

1446 0 3©=- 0.35 max 5 max 1.0 max 0.04 max 0.03 max 23.0 27.0 Nitrogen —0.25 max. 


FERRITIE 


ourlesy, Steel Products Vanual. Section 24, Stainless and Heat-Resisling Steels, American Tron and Steel Institute 
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How to Weld Stainless Steels 


Here’s helpful information for you! This com- 


prehensive article covers all processes of fusion welding 


for the chrome-nickel and straight-chromium steels. 


BY LESTER F. SPENCER 
Chief Metallurgist 
Landers, Frary and Clark 


HEN you talk of “stainless 
steel.” it is necessary to define 
your terms. The Steel Products Man- 


ual of the Iron and Steel 
Institute, Section 24, lists 36 composi- 


(American 
tions as of August, 1952, each repre- 
of research 
and development. Table | (preceding 


senting a terrific amount 


page) gives chemical ranges and lim- 
its for 29 of the most commonly en- 
countered compositions 

To find your way through this jun- 
gle, you must know the beaten paths. 
There are three essential divisions: 
the austenitic, the martensitic and the 
ferritic alloys. 

The 14 
Table I are all members 
These contain 


chromium and nickel and are 


alloys shown in 
of the 300 

both 
highly 


austenitic 


series. alloys 








1—JOINT DESIGN for metal-are welding 
the 


photographs show grain 


io 


structure at 


resistant to both heat and corrosion. 
More about them later on. 

Of the 11 martensitic alloys, nine 
are in the 400 series and two in the 
500 series. Only two of the marten- 
sitic alloys contain nickel (414 and 
131) then in relatively 
amounts, 1.25-2.5%. This group is 
characterized by its response to heat 
treatment when subjected to the nor- 
mal heat-and-quench procedure em- 


and small 


ployed for carbon steels. 

The four ferritic stainless steels are 
all in the 400 series. These alloys do 
not contain nickel. They are low in 
carbon, high in chromium and are 
characterized by the retention of fer- 
rite (pure iron) upon cooling from 
high temperatures. Let’s now look at 
each of these basic groups in greater 
detail. 

The chrome-nickel austenitic alloys 
are non-magnetic and non-hardenable 
by a standard heat-and-quench pro- 








304, 


various areas 


The four micro- 
indicated by 


of type 


dots 


THE 


cedure. They can, however, be cold 
worked. To secure better properties 
such as corrosion resistance, welda- 
bility, physical strength, etc., other 
alloying elements are added besides 
chromium and nickel. 

Types 316 and 317 stainless con- 
tain molybdenum (2-4%), an addi- 
tion that materially increases corrosion 
resistance. Type 321 contains titanium 
and type 347 has columbium, purpose 
of which additions is to overcome the 
harmful carbide precipitation so char- 
acteristic of the other stainless com- 
positions. Type 303 stainless is the 
free machining grade and contains 
phosphorous or sulfur or selenium to 
assist machining. 

The higher-alloyed austenitic stain- 
less steels, such as types 309 and 310, 
are primarily heat-resistant grades; 
the chromium content is sufficiently 
high to obtain resistance to scaling up 
to approximately 2,000 F, and the 
nickel content is sufficient to keep the 
alloy in an austenitic condition. Type 
310 is usually preferred since the 
lower coefficient of expansion of this 
alloy tends to produce a more stable 
scale formation during high-tempera- 
ture service. 

MARTENSITIC AND FERRITIC 
alloys are the heat- 
treatable group. This group can be 


The martensitic 


further classified as to hardenability 
in accordance with the carbon and 
chromium contents. Thus types 420. 
400A, 440B and 


steels where a high hardness within a 


140C are excellent 


heat-treated section is desired. The 
martensitic alloys realize their maxi- 
mum corrosion resistance only after 
they are in the heat-treated state. Un- 


like the 


magnetic. 


austenitic alloys. they are 
The ferritic stainless steels are also 
magnetic. Chromium contents vary 
from 11.5-13.5% up to 23.0-27.0%. 
The high chromium alloy, type 446, 
is the heat-resistant alloy within this 
group; the maximum temperature at 
which it will resist excessive oxidation 
is 2.100 F. However, during any heat 
ing cycle, care must be taken to avoid 
any loss in toughness. Thus heating 
this alloy in the range of 700-1,450 F 
results in lowering of the impact 
toughness, while heating it in the vi- 
1,800 F results in grain 
growth and a loss of ductility. 


cinity of 


The weldor of stainless steels must 


concern himself with the corrosion 
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resistance exhibited by the weld area. 
It is the intention of this article to 
bring out certain pertinent facts that 
will aid him in joining a stainless- 
steel composition. 


Wuy Corrosion REsIsTANCE? 


The stainless steels resist corrosion 
by the formation of an oxide film 
that prevents further attack. A 12% 
chromium within the composition is 
sufficient to resist normal atmospheric 
corrosion. As conditions of service 





become less oxidizing. however, suc- 








cessively higher chromium is required x 
in order to promote the formation of 0035 in 
this protective film. Let us take a x 











given set of corrosive conditions and 
increase the chromium content grad- 
ually, Resistance to attack does not 
increase gradually but occurs abrupt- 
ly’ at the chromium content  sufhi- 
ciently high to allow the formation of 
a protective film. The addition of 
nickel improves the stability of this 
protective film, without any discolora- 
tion on the surface of the metal, and 
makes its formation much easier. 
The behavior of the stainless steels 


under the influence of heat may best , - 
be realized by comparing them with 2—LAP joint in 321 titanium-stabilized stainless. Microphotos at positions 


ordinary carbon steel. Thus:' 1 and 3 are at the weld border; at position 2 in the unaffected metal 
(1) The coefficient of the chro- 

mium - nickel alloys is about 50% 

greater than plain steel; that of the 

straight-chromium type is about the 

same as, or slightly less than, plain 

steel. 
(2) The chromium-nickel alloys 

conduct heat 40 to 50% as fast as 

plain carbon steel. The straight-chro. 

mium types conduct heat from one- 

half to two-thirds as fast as plain 

steel. To put it another way, these 

stainless steels retain heat for a longer NEW DESIGN 


period of time because it is not con- SS 77 
ducted away as fast. | affected zone 


(3) The electrical resistance of the 
— oom 


chromium-nickel alloys is about six 
times that of plain steel, increasing to 
twice that amount when the alloy is 
extremely cold worked. Electrical re- 
sistance of the straight-chromium al- 
loys varies from three to six times 
that of plain steel. 


ne 


(4) The melting points of all stain- 
less steels are slightly lower than that 
of ordinary steel, and both the chro- 
mium-nickel and the straight-chro- 
mium types are much more fluid in 
the melted state, As compared to plain = 
carbon steels, less heat is required to 3—COMPLICATED joint for inert-are welding with microphotos to show 
melt the stainless steels. structure at eight positions. Design was later revised as per left sketch 
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4—JOINT for type 430 (straight-chromium ferritic alloy). 





Grain growth 


in heat-affected areas near weld (positions 1 and 3) gradually decreases 


WELDING CHARACTERISTICS 


(austenitic } 
alloys are more readily and satisfac- 
torily welded than the straight-chro- 
mium compositions. The welded joints 
are strong, ductile and tough in their 
“as-welded” condition and require no 
subsequent heat treatment or anneal- 


The chromium-nickel 


ing to improve their physical proper- 
ties. Upon the application of heat, 
however, a carbide precipitation oc- 
curs along the grain boundaries that 
will seriously affect the corrosion re- 
sistance of the joint. These precipita- 
ted carbides will vary in accordance 
with the following factors: 

(1) The longer the time that the 
material is held within the carbide 
precipitation range (800-1,500 F), the 
greater the percentage of carbides. 

(2) The closer the temperature of 
the affected areas is te 1,200 F, the 
greater the amount of intergranular 
carbides present. 

(3) Chromium-nickel with 
higher carbon are more susceptible to 
the formation of these carbides than 
steels of lower carbon. 


steels 


48 


(4) The greater the combined chro- 
mium and nickel in proportion to the 
amount of carbon in the analysis, the 
less rapid will be the formation of 
carbides. 

Annealing: One of the most obvious 
remedial treatments is to re-dissolve 
the carbides in solid solution by an- 
nealing the welded structure. This an- 
nealing treatment consists of heating 
to a temperature range of 1,850-1,950 
F, followed by a sufficient soak period 
to effect the re-dissolving of the car 
bides and then by a rapid quench. 
The carbides will reappear, however, 
if service requirements include expos- 
ure to temperatures within the carbide 
formation range. Also, full annealing 
followed by a drastic quench may 
cause considerable distortion in the 
finished welded part. 

"Less carbon: Another remedy is to 
reduce the carbon content within the 
alloy so that a minimum of carbides 
will develop. Recently, a very low- 
carbon stainless steel has been widely 
publicized; this composition contains 
a maximum of 0.02% carbon. The 
standard type 304, which has a maxi- 


THE 


mum carbon of 0.08%. may also be 
employed. 

In this electrode 
having a carbon content between 0.05 
and 0.07% will minimize carbide pre- 
cipitation. Stabilization of the alloy 
for welding by the adjustment of the 
carbon, chromium and /or nickel con- 
tent 


connection, an 


effective only in 
thicknesses up to approximately 7/16 
in.*; greater thicknesses of material 
must be stabilized. 


is considered 


Stabilizing: The addition of either 
columbium or titanium to a standard 
austenitic composition, types 321 and 
347, will prevent the formation of 
harmful carbides by forming other 
types of carbides that are not harmful. 
Neither the columbium nor the tita- 
nium carbides will affect the corrosion 
resistance of the weld. Use of a stabil- 
ized stainless is a must for applica- 
tions where the operating service is 
within the critical temperature range: 
i. e., 800-1,500 F. 

In the welding of the stabilized 
steels, columbium-bearing electrodes 
are used exclusively since 70 to 75% 
of the columbium in the rod is trans- 
ferred to the weld deposit and adjoin- 
ing areas to protect the weld from 
harmful intergranular carbides. Ti- 
tanium-bearing electrodes are not rec- 
mmended because approximately 
5% of the titanium is lost, and the 
remaining 15% is not sufficient to pro- 
tect the weld and the heat-affected 
zone from the formation of carbides. 


oO 
o 
oO 


Wat Happens aT THE WELD 


In the are welding of type 304 
stainless steel, a metallographic in- 
vestigation of the weld resulted in the 
four photomicrographs reproduced in 
Fig. 1. The original micrograph in 
position | had a magnification of 
375X; the other three were 125X. 
Some harmful carbides are in evi- 
dence in the heat-affected zone, posi- 
tion 1, but these are mostly scattered 
and do not form a continuous chain. 
These carbides would not present too 
much of a problem for the application 
involved. illustrates the 
typical acicular (needlelike) weld 
structure, and position 3 reveals that 
some loss of carbon is realized at the 
very top of the weld deposit. For 
comparison, position 4 shows the un- 
affected metal. 


Position 2 


It has been our experience that in 
applications where severe corrosive 
conditions are not encountered, the 
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scattered carbides will have no effect 
on the serviceability of the product. 
Where service requirements are such 
that even scattered carbides will prove 
harmful, it is wise to use a stabilized 
stainless. 

For comparison, Fig. 2 shows a 
metallographic survey of an are weld 
in type 321 steel (titanium stabilized) , 
for which a columbium-stabilized 
electrode was used. The carbides are 
absent; however, some grain growth 
did within the heat-affected 
zone, positions’ 1 and 3. Position 2 
illustrates the normal structure, indi- 
cating prominent ferrite banding. All 
micrographs had a magnification of 
125X. 

Of equal interest is a survey of an 
inert-arc welded joint in type 302 
stainless. The weld was performed 
manually, using a tungsten arc and a 
filler rod. The eight micrographs of 
Fig. 3 had a magnification of 375X. 
Though the outside of the weld was 
mechanically perfect, the micrographs 
reveal heavy carbide areas in the 
heat-affected zones, positions 2, 6 and 
8. Tests indicated that the corrosion 
resistance of these areas was affected. 
This was unsatisfactory. The remedy 
was a redesign and simplification of 
the joint as shown by the sketch on 
the left. The redesign permitted the 
fusion of the joint without filler rod, 
which minimized the carbide zones by 
increasing the speed of welding. 


occur 


Figure 4 shows a survey of an 


inert-arc weld in one of the ferritic 
alloys, type 430. This weld is of in- 
terest because of the present necessity 
for substituting the nickel-free type 
430 for type 302 stainless in many 
applications. Grain growth in areas 
adjoining the weld (positions 1 and 
3) gradually decreased in the weld 
area (position 2). The magnification 
was 125X for all three micrographs. 

It is of interest to learn that a 
titanium-stabilized type 430, known 
as 430T, is available for welding ap- 
plications; this analysis has from 0.30 
to 0.70% titanium. 

The welding speed of the weld in 
Fig. 4 was approximately 19 linear 
feet per minute. The application is 
such that no shock or deformation 
will be experienced, and it is believed 
that the weld in Fig. 4 will be per- 
fectly satisfactory. However, an in- 
vestigation on the use of titanium- 
stabilized type 430T stainless is in 
progress. 

WELDING STRAIGHT-CHROMIUM 

The straight - chromium stainless 
steels, the martensitic and the ferritic 
compositions, are considered stable at 
all temperatures. They do not suffer 
a loss of corrosion resistance as a 
result of being heated to the tempera- 
tures experienced in welding. 

The martensitic stainless alloys are 
air hardening and are characterized 
by both high hardness and brittleness 


within the zone of welding after join- 
ing has been completed. The degree 
of air hardening will fluctuate with 
the carbon content. Regardless of car- 
bon, however, the weld can be made 
quite ductile by permitting a full an- 
neal directly after welding. A slow 
cool from the annealing temperature 
is mandatory. 

For better welding, it is suggested 
that a preheat be employed at 300- 
100 F, the latter temperature being 
preferred. For maximum corrosion 
resistance (equivalent to that of the 
base metal), the chromium content of 
the weld should be as high as that 
within the parent metal. If maximum 
toughness is desired, the chromium 
content should be held as low as pos- 
sible. In either case, the variation 
should not be more than 1%. 

The effects of heat upon the 
straight-chromium stainless steels are 
tabulated in Table IT.’ 

The straight-chromium ferritic al- 
loys may be fusion welded by almost 
any of the methods recommended for 
mild steel with the exception of forge 
or hammer welding. Sound welds can 
be produced insofar as fusion and 
lack of porosity are concerned; how- 
ever, there will be a loss of ductility 
in both the weld and the heat-affected 
zones due to the coarse crystalline 
structure that is obtained at the high 
welding heat. This loss of ductility is 
most evident at room temperatures 
and, as a result, fusion welding is not 





Property 


Corrosion resistance 


4-14% Chromium 


Table Il. Effects of Heat on the Straight-Chromium Stainless Steels 
14-18% Chromium 


Not susceptible to loss of corrosion resistance through intergranular carbide precipi- 
tation. For best properties, should not be heated over 1,600 F. 


18-30% Chromium 





Hardening properties 


Ductility 


Response to heat treatment 


Grain of metal 


Coefficient of expansion 
Heat conductivity 


Electrical resistance 


Melting point 


Harden when cooled in air 
from high temperatures 


Decreased by welding; 
improved by heat treat- 
ment 


Wide range of mechanical 
properties obtainable 


Behavior depends upon re- 
lation between chromium 
and carbon contents 


Behavior depends upon re- 
lation between chromium 
and carbon contents 


Behavior depends upon re- 
lation between chromium 
and carbon contents 


Do not harden, even when 
cooled rapidly 


Reduced by welding; im- 
proved by annealing 


No range of properties ob- 
tainable by heat treatment 


Weld deposit laid down above melting temperature tends to grow large grain upon 
cooling. Large grain size in adjacent metal increases with application of heat 


Same or slightly less than that of plain carbon steel 


Varies from 70 to 40% of common steel, depending on chromium content 


Varies from 3 to 6 times that of plain carbon steel, depending upon the chromium 


content 


Slightly less than that of plain carbon steel 
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recommended where the welded part 
is to be subjected to either deforma- 
shock. The ductility of the 
fusion weld will increase rapidly upon 
the application of heat, and it is quite 
ductile at temperatures 40)0- 
500 F. This means that at elevated 
temperatures, fusion-welded joints in, 


tion or 


above 


say, type 430 stainless have a better 
ability to 
strains; this fact is being used to ad- 


withstand stresses and 
vantage in numerous applications. If 
the welded structure is maintained in 
750-1,100 F for an ex- 
tended period of time, the welds are 
likely to be quite brittle when cold.!° 
Full ductility can be restored by heat- 


the range of 


ing to 1,400-1,500 F, followed by a 
rapid cool. 

Where filler rods are employed in 
the welding of the ferritic alloys, the 
chemical composition of the welding 
rod should either be of the same com- 
position as the parent metal or else 
have a slightly greater chromium con- 
tent. Employment of an austenitic rod 
such as an 18-8 


8-5 or 25-12 type will 
result 


in more ductile welds, but a 
price must be paid for this ductility. 
The coefficient of expansion of the 
weld will differ from 
that of the parent metal, which may 
cause ultimate failure if the joint is 
repeatedly heated and cooled. 


considerably 


Courtesy Cherry-Burrell Corp. 


POSITIONERS and jigs to hold the exact alignment are probably more 


important to stainless steel than they 


are in the welding of mild steel 


Manual Are Welding 


DIRECT current is generally preferred 


to alternating current in the metal-are 
Re- 


over 


welding of the stainless steels. 
versed polarity is preferred 
straight polarity, although the latter 
may be used in the welding of heavy- 
gage plate. Lime-coated electrodes em- 
ploying reverse polarity are recom- 
mended; these result in less cracking 
in joints that are highly stressed or in 
the material that has 
high hardenability. Coated electrodes 
should be stored where both tempera- 


welding of 


ture and humidity is under control so 
as to prevent the absorption of mois- 


50 


A difficulty asso- 
of lime-covered 


ture by the coating. 
ciated with the use 
rods*" is that of slag removal in con- 
fined joints or small fillets. 

A recently developed electrode can 
operate either on a-c or d-c; its manu- 
facturer claims that a better appear- 
ing deposit is obtained, a more uni- 
form action during welding is realized 
and that the electrode is easier to 
handle than lime-covered electrodes. 
The exact composition of the coating 
is not known; 
lime as the base. 


however, it contains 


In order to prevent any loss of 


valuable alloys through volatilization, 
the chromium content of an austeni- 
tic electrode should be within the 
range of 19.0 to 21.0%. To minimize 
any tendency toward cracking, it is 
also recommended® that the chrom- 
ium content of the electrode be at 
least twice the nickel content. The loss 
of columbium and titanium have al- 
ready been discussed, and no appre- 
ciable loss in either nickel or molyb- 
denum is experienced in transferring 
across the arc. The control of carbon 
within the weld deposit is obtained 
through: (] ) use of low-carbon rods 
and (2) by avoiding electrodes that 
have carbonaceous material in the 
coating. 

In metal-are welding, the current is 
adjusted to provide heat just suffi- 
cient to insure good fusion; the weld- 
ing machine should be provided with 
quick, accurate adjustment and con- 
trol of current additions. 

Recommended conditions of 
and voltage for metal-are 
welding of the austenitic stainless 
steels are given in Table III.* 


ani- 


perage 


WELDING TECHNIQUE 


It is recommended' that the gap 
between the and the work be 
short; this gives the most uniform 
results, permits better control of the 
weld deposit and provides for ade- 


rod 


quate flux protection of the weld. 
Weaving should be avoided since it 
may produce slag entrapment; how- 
cannot be avoided 
where wide beads are deposited. As 
a general rule,’ the more quietly the 
molten metal can freeze or solidify 
under its protective blanket of slag. 
the more sound and homogeneous the 
resulting weld deposit will be. 

It is necessary to clean the area 
where welding will be performed; 
this is very important in the welding 
of the austenitic stainless. Scale, dirt, 


ever, weaving 


other carbonaceous 
should be removed not 
only from the work but also from 
surrounding jigs, fixtures and weld- 
ing table. Needless to say, the edges 
to be welded should be accurately 
aligned and rigidly held so that the 
weld metal can be deposited without 
interruption. 


grease or con- 


tamination 


Types oF JOINTS 


The choice of joint depends upon 
the thickness of material to be weld- 
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‘Table Il, Metal-Are Welding of Austenitic Stainless Steels 


Electrode 
Size, 
In.* 


Flat 
Position 
Amperage 


Electrode 
Length, 
In. 


9 or 18 25 to SD 
0.075 9 or 18 4 to 70 
0.0938 9 or 18 50 to 80 
0.125 14 70 to 105 
0.156 14 94 to 140 
0.188 14 125 to 175 
0.250 14 150 to 225 


Paras) 


0.0625 


Vertical- 
Overhead 
\mperage 


Open-Circuit 
Voltage 


Arc Voltage 


to 45 30 to 35 to 24 
3 60 35 to 40 <2 to 
4 70 ® to 45 23 to 
60 95 ) to 45 23 to 
80 to 130 W to 45 23 to 
110 to 150 45 to 5O 
45 to 50 


25 
25 
26 
26 
26 
24 to 28 
24 to 28 


*Electrode size should usually equal the thickness of sheet. Allow ™% in. maximum for 


flat work and 5/32 in. maximum for vertical 


Table IV. Butt Joint Design 


Up to 
3/16 in. 


3/16 to 
7/16 in. y 
Square 


Single-vee Single 


Included 
angle 0 60 


70 60" to 


Root face equal to 16 to 3/32 


thickness 3/32 in. 
Root 


opening 


one-half l 
thickness % in. 
No 


passes 1 


Multiple 


2 lo 


Multiple 


or overhead work. 


in Terms of Plate Thickness 


% in. Over * in. 


-vee Single-U* Double-vee Double-U* 


70 30 60 


in. % in. 


16 to % in. Mw to 


3/16 in. 


Multiple Multiple Multiple 


*U-joints with 3/16-in. radius preferred for thicker sections because less cutting and less 


weld metal are required. 


ed. Table IV gives the butt-weld joint 
designs that are recommended for 
different plate thicknesses.® 

The square butt joint is used for 
sheets and plate up to *4¢ in. thick. 
At the lower end, it can be employed 
in thicknesses of stainless down to 
about No. 20 gage. In the welding of 
very thin stainless, there is a danger 
of piercing through, avoided by the 
use of the lap or edge joint. 

The single-vee butt joint is em- 
ployed with plate thicknesses con- 
siderably greater than that encoun- 
tered in the square butt joint. Plate 
thickness from No. 10 gage upward 
should employ the vee butt joint. The 
U-joint, double-vee and double-U 
joints are also employed in the 
heavier thieknesses. 

In selecting a joint design, remem- 
ber that it is important to obtain full 
penetration of the filler metal and 
thorough fusion of the side walls. In 
the welding of heavy-gage plate, 
multiple-pass welding is usually nec- 
essary, and movement of the elec- 
trode is easier on a double-vee or 
double-U joint because you can work 
from both sides. 

In a multipass welding procedure, 
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peen the previous bead before over- 
laying the next bead. 

Fillet weld joints correspond to the 
square, single-vee and double-vee butt 
joints. The square tee joint, which 
corresponds to the square butt joint, 
is used for ordinary plate thicknesses. 
principally for loads which place the 
welds in longitudinal shear. Welding 
is performed on each side of the up- 
right, giving a double fillet. 

The single-bevel tee joint, which 
corresponds to the single-vee butt 
joint, is suitable for much more se- 
vere loads than the square tee because 
of its better distribution of stress. It 
is employed in heavier gages, and the 
weld is placed on only one side of 
the joint. Usually, multipass welding 
is necessary. 

The double-bevel tee joint, corre- 
sponding to the double-vee butt joint, 
is suitable for heavy loads in longi- 
tudinal or transverse shear; the weld- 
ing is performed on both sides of the 
joint, using a multipass welding pro- 
cedure. 

For thin materials, the lap joint is 
formed either as a single or doubie 
fillet lap, the latter being more able 
to withstand severe loadings than ex- 
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perienced with the single lap joint. 
The edge joint is formed by flanging 
sheet edges and fusing them together: 
this type of joint is unsuited for 
severe impact or fatigue loading. 


PREHEAT AND POSTHEAT 


As previously mentioned, a preheat 
on the martensitic stainless steels, if 
followed by immediate welding. 
serves to reduce internal stresses and 
minimize cracking. Postheating in the 
form of an anneal is ‘also practiced: 
both the temperature and the rate of 
cooling from the annealing tempera- 
ture are of extreme importance in 
obtaining a ductile weld. A cooling 
rate of not more than 50 deg F per 
hour is recommended until tempera- 
ture reaches 1,200 F, after which the 
cooling may be more rapid. How- 
ever, it is not recommended that the 
work be removed from the furnace 
until it has reached a temperature of 
approximately 600 F. 

Due to the danger of cracks de- 
veloping at the root of the weld in 
straight-chromium steels, single-vee 
joints welded from one side should 
be used only when absolutely neces- 
sary® and then with back-up strips. 
\ poorly fitting back-up strip or ring, 
or a wide space between members at 
the root of a fillet weld is frequently 
to blame for cracks originating in the 
first bead of the weld metal. Some 
loss in chromium and other elements 
may occur in transferring through 
the arc; this should be allowed for in 
the analysis of the core wire and 
coating. High-quality welds can be 
produced in all positions; but poros- 
ity is difficult to eliminate completely 
in any but the downhand position. 

In some instances, it may be im- 
practical or uneconomical to provide 
an anneal, Then an austenitic elec- 
trode is employed, either 18-8, 25-12 
or 25-20 stainless, the latter two being 
preferred. We have already men- 
tioned the danger of failure if such 
a weld is repeatedly heated and cooled, 
owing to the wide difference in the 
coefficient of expansion between the 
austenitic weld and the straight- 
chromium base metal. If the corro- 
sion resistance of the weld deposit is 
to be at a maximum, a stabilized 
columbium-bearing rod is recom- 
mended; this is especially necessary 
where the welded item is to be an- 
nealed after welding to prevent the 
formation of carbides. 
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As we have earlier shown, fusion 
welding of the ferritic stainless steels 
will growth in. the 
zone adjacent to the weld. This de- 
tracts the ductility of the re- 
sultant However, the ductility 
may be improved to some extent by 
an anneal at 1,450-1,500 F, followed 
by a slow cool. The restoration of 
ductility to the welded joint is ob- 
tained by carbide spheroidization'* 
rather than by recrystallization of the 
grains, Because of the high electrical 
resistivity and low heat conductivity 
of type 


result in grain 
from 
weld. 


130 stainless, the welding 
current should be approximately 10% 
lower'* than that employed for the 
mild-steel 
Excessive puddling is not recommend- 


same size of elec trodes. 
ed, and the amount of welding should 
be held to a minimum so as to mini- 
mize grain growth. Ferritic steels can 
also be welded with an austenitic rod, 
either stabilized or unstabilized, de- 
pending upon whether the weld will 
be subsequently annealed and wheth- 
er or not it is to have maximum cor- 
rosion resistance, 


Automatie 
Are Welding 


SUBMERGED-ARC automatic welding is 
used principally in either straightline 
or circular welds on work which is of 
a repetitive character. In this type of 
welding, the arc length is controlled 
entirely by the weldor and its uni- 
lormity is practically dependent upon 
the weldor’s skill and constant care. 
The wire feed is automatically con- 
trolled so as to maintain uniform 
welding voltage. Melting of the end 
of the electrode takes place well under 
the layer of granulated flux material, 
and no arcing is visible. As with mild- 
steel welding, the submerged-are proc- 
ess makes it possible to employ much 
higher currents, which means that 
larger-diameter electrode wire can be 
used. From this, it follows that deep 
grooves in heavy plates may be filled 
in one pass. 

In the automatic welding of a *;- 
in. columbium-stabilized plate having 
a 45-deg joint angle, a welding speed 
of 12.5 ipm was realized at a current 
of 900 amperes at 40 volts. Tensile 
tests of the joint showed a tensile 
strength of 76,450 psi and a yield 
strength of 40,000 psi. Corrosion tests 
indicated that the weld was as corro- 
sion resistant as the base metal. 
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Inert-Are Welding 


INERT-ARC welding. utilizing helium 
as the protective medium, is used to 
some extent at Landers. Frary & 
Clark for the welding of relatively 
Present 


practices usually limit this method of 


light-gage stainless _ steel. 
welding to materials less than 14 in. 
thick. Direct current, straight polarity 
The 


tungsten electrode is capable of car- 


is employed. non-consumable 
rying high current densities. 

Because the welding heat is con- 
fined to a small area, welding speed 
is faster, the heat-affected zone small- 
er and distortion low. The absence of 
flux affords closer control, improved 
weld quality, better visibility of the 
weld pool and no entrapment of slag. 


With or WitHout FILLer 


Filler rod, if used, can be added at 
will. On light-gage material and with 
inert-arc 
welding can often be done very satis- 
factorily without the use of filler rod. 
With an edge joint, for instance, the 


the proper joint design, 


melting of the flange edge provides 
the weld metal. The weld often ap- 
pears smoother than a joint where 
filler rod was employed, and finishing 
costs are less. 

Where possible, fixtures should be 
employed to hold the components to 
be welded in line; in many instances. 
tack welding may be used to good 
advantage to hold the alignment prior 
to actual welding. The air-cooled elec- 
trode holder is satisfactory up to 90 
amp and is suitable for welding thick- 
nesses up to 1; in. unless particularly 
high welding speeds and consequently 
high welding currents are involved. 
The water-cooled electrode holder is 
used where current capacities up to 
300 amp are required. 

The extent of intergranular car- 
weld will be 


dependent upen such factors as: (1) 


bides within the area 
the section size welded, (2) the posi- 
tion of welding, (3) the joint design 
and length of time needed to produce 
the completed joint and (4) the ex- 
perience of the operator. As with 
other methods of welding. the stabi- 
lized grade of stainless is employed 
where complete freedom of inter- 
granular carbides is demanded. The 
downhand welding position is pre- 
ferred since it will permit both great- 
er welding speeds and less experi- 


TYPE 430 being inert-arc welded 
at Century Equipment Co., Chicago. 
This straight-chrome alloy is a 
satisfactory substitute for restricted 

nickel-bearing 


stainless steels 


enced If other welding 
positions are employed, operator skill 


must be greater and. production will 


operators. 


be less. 

Machine welding can be used in 
the welding of light-gage materials 
and may effect an improved weld as 
well as cost savings. However, ma- 
chine welding should be thoroughly 
investigated for each specific applica- 
tion since this method is of greater 
advantage where repetitive welding is 
to be performed. Precision jigging 
and alignment are prerequisites. 

Of interest is the work of Herbst 
Pilia, 


work on the physical properties of an 


and who reported on test 
inert-are weld in type 302 composi- 
tion. They indicate that the weld joint 
may be expected to have 90 to 95% 
of ultimate tensile strength of the base 
metal, Elongation from 48 to 60% in 
the 2-in. gage length on bend spect- 
mens have been obtained. Analysis of 
the weld metal indicates no increase 
in carbon and, more importantly, no 
loss of chromium or nickel. The in- 
vestigators concluded that the reten- 
tion of alloys ordinarily lost is be- 
cause of the exeellent protection of 
the weld puddle from the atmosphere 
by the inert gas. 

Good joint design is a prerequisite 
to inert-arc welding; butt joints up to 
‘yy in. are made without filler rod* by 
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using a pass on each side. A one- 
sided single-pass weld* can be made 
with full penetration on 14-in. ma- 
terial. using a '4-in. electrode and 
from 300 to 400 amp, d-c, straight 
polarity. In the opposite direction. 
material as thin as 0.010 in. can be 
welded, utilizing argon as the protec- 
tive atmosphere with either a-c or d-c 
straight polarity. 

In welding the straight-chromium 
stainless, the overall heat can be re- 
duced* by the use of a longer arc; 
this spreads the heat over a larger 
area and appreciably reduces the 
temperature differential between the 
weld and the parent metal. 


Gas Welding 


OXYACETYLENE welding is used with 
success in the joining of the austenitic 
stainless steels. Gas welding is usually 
confined to material of 18 gage or 
lighter. Success in welding can only 
be realized by the use of good joint 
design and a thorough cleaning of 
the joint area prior to actual welding. 

In this method of welding, the 
speed of travel is wholly dependent 
upon the operator, who sets his pace 
in accordance to the specific welding 
application. Due to the coniparatively 
slow speeds, cooling rates within the 
weld area will be show, permitting 
greater distortion and a more pro- 
nounced segregation of intergranular 
carbides within the heat-affected zone. 
The former effect can be minimized 
by the use of fixtures, while the latter 
effect is either eliminated by the use 
of stabilized compositions, or mini- 
mized by the use of cooling devices 
such as chill bars. 

It is necessary to maintain a neutral 
flame. A reducing flame may result in 
the absorption of carbon and thus 
adversely affect the corrosion resist- 
ance, while an oxidizing flame is 
equally harmful in that it can cause 
porous welds. 


Table V. Recommended Rod 


Sizes for Oxyacetylene Welding 


Thickness of Metal Rod Diameter, In. 


1/16 
1/16 to 3/32 
3/32 to % 
%& to 5/32 
3/16 to 4 


18 gage and lighter 
18 to 16 gage 
16 to 10 gage 

10 gage to 3/16 in. 

1 


+ in. and heavier 


The stainless filler rod used in oxy- 
acetylene welding has no protective 
flux coating. Full dependence for 
protection is placed on the neutral 
flame and upon the use of a separately 
applied flux. This is not as positive a 
protection as that obtained in metal- 
arc welding. Experience indicates that 
the employment of tips one or two 
sizes smaller than the tips used for 
similar gages of carbon steel is good 
practice’. Recommended filler rod 
sizes for different thicknesses are 
given in Table V'. The angle of weld- 


ing should be about 80 degrees to the 
surface of the sheet, and the inner 
cone tip should not be less than 144 
in. from the surface of the molten 
puddle. 

Single-pass welding is recommend- 
ed. If it is necessary to rework a pass. 
the partially welded joint should be 
preheated for a reasonable distance 
ahead of the actual point of welding, 
the preheat temperature being at a 
maximum of 500 F. This will tend to 
minimize warpage and stress concen- 
trations. 


Atomic-Hydrogen Welding 


THE ATOMIC-HYDROGEN method of 
welding is similar to the inert-arc 
process in that a protective gas is 
employed. The protective gas is hy- 
drogen, and the additional heat ob- 
tained results in a much higher tem- 
perature of welding than in metal- 
arc welding procedure. This fact 
suggests a need for both cooling de- 
vices and welding jigs, particularly 
jigs that will preserve the alignment 
and combat warpage. 

The atomic-hydrogen method is 
used to a considerable extent on light- 
gage stainless sheets where emphasis 
is placed on speed of welding. The 
speed is critical: too slow a speed 
may result in burning through, and 
too fast a speed may cause severe 
shrinkage of the weld and lead ulti- 
mately to failure. 

Of interest is the method of de- 
termining the gap distance between 
the two tungsten electrodes.° When 
the electrodes are held together close- 
ly, a “silent” are is obtained, which 
permits good control in the welding 
of thin-gage material. The “singing” 
arc, which is developed by extending 
the gap between the electrodes to a 
greater extent, will cause cracks and 
“wormholes,” the latter being dis- 
continuities within the center of the 
weld and running lengthwise. 

This method of welding is used to 
join both the chromium-nickel and 
the straight-chromium stainless steels. 
Joint designs may be butt, lap, fillet 
and raised edge—very similar to the 
joints employed in metal-are welding. 
There may be a few instances where 
additional protection of the weldment 
from hydrogen is needed; in this 
event, a flux can be employed. The 
process lends itself very well to auto- 
matic operations on light-gage work. 
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involving straightline or circular weld- 
ing; in straightline welding, speeds 
at a rate of 28 ipm® have been 
reported. 
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Brazing of 


Stainless Steels 


Whether the material is austenitic stainless 


or straight-chromium steel, on some occasions the best pro- 


duction process is silver brazing. Here’s how you do it. 


A Welding Engineer Staff Report 


U" ALLY stainless steels are brazed 


with silver-brazing alloy, though 
the “superalloys” working under ex- 
generally 
*Nicrobrazed.” The superalloys, how- 
beyond the of this 


treme temperatures are 


ever, are scope 
article. 

Most austenitic stainless 
(302, 304, 321 and 347 


varieties) are 


steels 
all the 18-8 
brazed. 


? 


lhe exception is the machinable 303, 


readily silver 
which is somewhat difficult to braze. 
Likewise the straight-chromium types, 
such as 410, 416, 430 and 446, are 
difficult to braze. As a general rule, 
the higher the chromium content of a 
in braz- 


stainless the more difficulty 


ing. 
CLEAN THOROUGHLY 


Cleaning is most important for suc- 


cessful brazing and must be thor 
ough, Even on the straight-chromium 
steels, the brazing is easy if the clean- 
ing job is adequate. Degreasing is 
not enough; the joint area should be 
further cleaned by wire brushing or 
by grinding with power-driven tools 
all of the chromium oxide 
film from the joint area. When this 
has been done, apply brazing flux lib- 
erally 


to remove 


oxide for- 
should be exercised to 


to prevent further 
mation. Care 
see that the flux is applied evenly and 
that 


areas. 


there are no bare unprotected 

Heating for the brazing should be- 
gin as soon as the flux has dried. Any 
heating method—oxyacetylene, — in- 

furnace 
both 
this 


joint areas of both parts will be ready 


duction, resistance or may 


he used as long as parts are 


heated evenly. If is done, the 
for brazing at the same time, elimi- 
nating the possibility of oxide for- 
mation and an incomplete braze. 
Parts of different thickness are 
sometimes difficult to bring up to 
temperature together. Unless this is 
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done. however, the flux on the hotter 
piece may become highly oxidized. 
resulting in a poor braze. 

Prolonged tend to 
cause carbide precipitation unless the 
material is an ELC or titanium-sta- 
bilized stainless. 


heating will 


Space Joints PROPERLY 


Another point to be remembered 
in the heating of the stainless steels: 
they have different coefficients of ex- 
pansion, Austenitic stainless, for in- 
stance, expands about 40% more than 
ferritic stainless or than carbon steel. 
Such wide differences in expansion 
may mean difficulties in brazing, par- 
ticularly 


dissimilar materials 


are to be brazed. The remedy 


when 
is to 
vary the joint spacing to compensate 
for the differences in expansion. If 
this is done, the difficulty disappears. 

Under normal circumstances, the 
joint should be designed to provide 
good fit-up with clearance of 0.0015 
to 0.005 in. between the surfaces to 
be brazed. 

Jigging is important. It is essential 
that the work be supported so the as- 
sembly will be held in proper align- 
ment during the brazing operation. 
Some assemblies require little sup- 
port, but even so the members should 


be held 


strain will come on the joint until it 


firmly together so that no 
has cooled below the melting point of 
the brazing alloy. 

The jigs should be designed to pro- 
vide support with a minimum of in- 
terference to the weldor. He will be 
able to do a better job if he is free 
to devote his entire attention to braz- 
ing without having to dodge jig fram- 


ing. 
POSTBRAZE CLEANING 


Not the least in importance is the 
final cleaning after brazing. This job 


INDUCTION 


drain 


silver brazing adds 
connections to jet 


Des 


engines 


at Solar Aircraft, Moines, la. 


TORCH brazing at Harrison Steel 


Cabinet Chicago, reinforces 


of kitchen 


Co., 


corners eabinet doors 


should be a simple one if sufficient 
flux has been used and if the stainless 
steel was not overheated. Under these 
conditions, the flux is generally re- 
moved by hot water or steam. Unless 
the excess flux is removed after braz- 
ing, the part will be subjected to cor- 
rosion. This is likely to cause a bond 
failure, making it possible to peel the 
brazing alloy off the steel. 

Even the most intricate assemblies. 
made of the difficult-to-braze stainless 
alloys, may be joined successfully by 
silver alloys if care is taken. Cleaning 
is most essential—all surfaces to be 
brazed must be cleaned to the pure 
metal. After cleaning, degreasing is 
a must to remove any traces of oil or 
grease, even so slight as finger marks. 

Careful preparatory steps will pay 
off when brazing stainless. 
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Courtesy Progressive Welder Co 


PORTABLE guns are used where the welding tool must be taken to the work instead of bringing work to the tool 


Resistance Welding of Stainless Steels 


Lower currents and higher pressures than for 


mild steel is the general rule for austenitic stainless. 


Research remains to be done on straight-chromium steels. 


BY LESTER F. SPENCER 
Chief Metallurgist, 
Landers, Frary and Clark 


pe resistance welding is in- 
cluded spot, pulsation, projec- 
tion, seam and flash (or butt) weld- 
ing. All these processes depend upon 
the of the material to be 


joined to the passage of 


resistivity 
an electric 
current 

In order to produce a satisfactory 
weld, it is necessary to control the 
(1) the amount of 


the 


following factors: 


current passing through work: 


1—SATISFACTORY weld nugget 
in type 302 stainless steel (25X) 
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(2) the time at which this current is 
allowed to flow and (3) the electrode 
pressure on the work. Welding speed 
is directly proportional to the rate of 
heat generated, which in turn is de- 
pendent upon the physical properties 
of the 
mathematical 


material to be joined. The 


expression commonly 
used for resistance-welding procedure 


can be stated as: 


Heat I?RT(K) 
where I is the current in amperes. 
R is the resistance of the work 
in ohms. 
T is the time of current flow 
in seconds. 
and 


K_ represents radiation 


conduction losses experi- 
enced in both the material 


welded and the 


employed. 


electrodes 


Regardless of the method 
ployed for resistance welding, the 
surfaces of the area to be joined 
should be completely free of scale, 
dirt, grease, drawing com- 
pound, etc. This is especially true 


em- 


oxide, 
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the austenitic stainless alloys 


since carbonaceous 


with 
material on the 
surface of the areas to be welded may 
form harmful carbides. 

Due to its metallurgical character- 
302) 


easier to resistance 


istics, the 18-8 (type stainless 
steel 


weld 


is actually 


than most carbon steels; care. 
however, must be taken to maintain 
all critical welding variables at rea- 
sonably correct values. The welding 
currents employed are lower than 
those used on plain carbon steels due 
to the higher electrical resistivity of 
the The 
maintained during the welding of the 
austenitic stainless steels are consid 
erably higher than those for mild steel 
because of the higher tensile strengths 
of the stainless materials. 


stainless alloys. pressures 


2—HIGHER magnification (250X) 
of the spot weld shown in Fig. 1 








Spot Welding Stainless Steels 


THE WELD TIME employed in the spot 
welding of the austenitic stainless 
steels should be at a minimum so that 
the heat of welding will not produce 
objectionable carbides within a heat- 
affected zone. The temperature of a 
resistance weld may reach a maximum 
of 2,700 F. The area adjacent to this 
weld nugget is at a lower temperature 
but still above the carbide precipita- 
tion zone, 800 to 1,500 F. There may 
even be a third zone, where conditions 
are favorable to carbide precipitation, 
both because of high temperature and 
because of the time taken to cool to 
room temperatures. 

The development of this third car- 
bide zone in thin-gage material may 
be eliminated by reducing the welding 
time and permitting the material to 
cool rapidly. Rapid cooling is achieved 
by running water on the weld area 
directly after the weld has been com- 
pleted. 

Heavier gages of stainless, 4g in. 
or more, may have scattered carbides 
within the heat-affected zone, the im- 
portance of which is directly depen- 
dent upon the corrosive influences the 
weld joint will experience. Where the 
time factor can be held to a minimum, 
a series of sharply peaked curves will 
result for temperature zones in both 
the heating and cooling phases. To 
achieve this, it is often desirable to 
use precision timing 
equipment, especially in the welding 


sy nchronous 


of thin-gage stainless sheet. 

Where service conditions fall within 
the carbide precipitation range, 800- 
1,500 F, it may be mandatory to use 
the stabilized 
types 321 and 


grades of stainless, 
347, to prevent the 
precipitation of harmful carbides, The 
addition of these stabilizing elements*® 
results in increased current require- 
ments and produces welds of some- 
what lower strength. It is also neces- 
sary to employ a somewhat lower elec- 
trode force with stabilized alloys. 
Spot welding and its modification, 
projection welding, utilize electrodes 
of a small face diameter to concen- 
trate both the current and the pressure 
on a limited area of flat or semiflat 
surface. A_ spot-welding procedure 
consists of four definite phases: (1) 
the squeeze time, the period between 
pressure application and weld; (2) 
the weld or heat time (usually given 
(3) the hold time, the 
period that the pressure is maintained 


in cycles) ; 
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after the weld is made and (4) the off 
time, in which the electrodes separate 
to permit the material to be moved to 
the next spot. 

The American Welding Society has 
tabulated electrode force, weld time, 
welding current and other variables 
for spot welds in various gages of 
steel. It is recommended® 
that not less than five cycles of time 
be employed in a spot-welding pro- 
cedure unless a control of 14 of a 
cycle can be maintained. With stain- 
less, the pressure is two or three 
times that employed for mild steel, 
but the current is usually from 10-to 
15% 
time and electrode tip pressure should 
be predetermined for each specific 
case and then strictly followed in 
repetitive production. 

While the recommendations of the 
AWS resistance welding committee 


stainless 


less. Such factors as current, 


can be used as a starting point, it may 
be necessary to conduct individual 
experiments. Specimen weld nuggets 
should be sectioned. etched and pol- 
ished to determine whether or not a 
satisfactory penetration has been ob- 
tained. Figures 1 and 2 are photo- 
micrographs of a satisfactory weld 
nugget in type 302 stainless; notice 
that there is no severe indentation in 
evidence and that a good portion of 
the weld consists of the characteristic 
columnar structure. The slight shrink- 
age cavity in evidence within the weld 
nugget has very little effect on the 
weld strength. The material welded 
was 0.028 in. thick. 

The basic types of spot welders are: 
(1) rocker arm; (2) press type; (3) 
portable and (4) multiple-electrode. 
They have various methods of opera- 
tion and cover a wide range in both 
size and capacity. 

The rocker arm welder. as its name 
implies, has an upper electrode that 
can be raised to load or unload work; 
this type is usually preferred in the 
welding of light gages. The press 
welder is 
straightline operation of the upper 
electrode. The portable type, varia- 
tions of which are many, is used for 


so called because of the 


welding massive structures where it is 
better to move the equipment to the 
work. Portable welders include pinch 
guns, expansion guns and bar-operat- 
ed or lever-operated guns. Multiple 
spot welders are usually 
specific jobs: 


designed for 


the welds are made in 


multiple, either vertically or hori- 
zontally depending upon the applica- 
tion. 


Pulsation 


Welding 


IN PULSATION welding, the current is 
interrupted one or more times without 
either removing the work or releasing 
the pressure. It is employed for the 
spot welding of material 14 in. and 
thicker. 

The advantages of pulsation weld- 
ing for heavy gages are: (1) water 
cooling in the off-time cycles permits 
better electrode life; (2) thicknesses 
can be welded that would be difficult 
to weld by other methods; (3) equip- 
ment capacity is usually increased by 
this type of welding; (4) weld con- 
sistency improves in some cases; (5) 
the use of lower current values mini- 
mizes spitting and splashing of the 
weld metal along with lower kva de- 
mand and (6) scaly steels and oxide 
coatings can be penetrated (consid- 
ered bad practice in the welding of 
the austenitic stainless steels). Brittle 
compositions such as the straight- 
chromium compositions can often be 
alternately welded and annealed by 
pulsation welding. 

A flat-type electrode is employed as 
in single-impulse spot welding. Both 
the electrode force and the number of 
impulses will depend upon the thick- 
ness of the material to be welded. 
The values as tabulated by the Amer- 
ican Welding Society can be used for 
guidance. 


Projection 


Welding 


PROJECTION welding is also a form of 
spot welding. The current flow and 
the heat generated during welding are 
localized at predetermined points by 
the use of projections or embossments 
on one or both of the metal sections 
to be joined. Various types of projec- 
tions are illustrated in Fig. 3. The 
dome projection is preferred for weld- 
ing material less than 0.031 in. thick; 
the button projection is usually em- 
ployed for flat stampings that are over 
0.031 in. thick. The elongated projec- 
tion is best suited for insuring proper 
contact in curved sections. The cross 
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3—SOME common projections. The dome projection is preferred for 
material under 0.031 in.; the button type for flat stampings over 0.031 in. 


wire projection is used to a consid- 
erable extent in the welding of wire 
products, and the shoulder projection 
is employed in plug welding. The ring 
projection is used to great advantage 
in screw machine products and can 
also be employed for stampings. 

In projection welding, there is an 
optimum height and diameter of pro- 
jection on each thickness of material. 
If the projection height is greater 
than the optimum, the metal at the 
edge of the projection is weakened 
and an inferior joint will result. If 
the projection diameter is above that 
recommended, the current will be pro- 
portionately increased and may cause 
difficulty in obtaining a uniform cur- 
rent distribution within the weld 
area; this ultimately affects the weld 
strength. Again, the recommendations 
as given by AWS can be used as a 
guide. 

Projection welding is usually per- 
formed in multiple; this simultaneous 
welding makes it mandatory that the 
projection height be uniform and in 


the same plane. So many variables 
are encountered—the material to be 
welded, stock thickness, size and num- 
ber of projections and throat area. 
etc.—that it is difficult to estimate the 
time, current and pressures required. 
Also, the load and stress concentra- 
tions within a specific design must be 
considered. Whatever the load is, the 
number and spacing of projections 
must be adequate. Spacing of projec- 
tions is of considerable importance 
since too close spacing may result in 
current shunting and weakened welds. 
Shunting also decreases the life of 
projection-welding dies. 

Pressure and follow-up are quite 
important in projection welding pro- 
cedures. Frictionless head movements 
are necessary because of the relatively 
small contact area at the start of the 
current flow. Inversely, the small con- 
tact area means high current densities 
before the metal becomes fused. Pro- 
jection-welding electrodes are usually 
dies that have been form fitted to the 
projection design. 


Seam and Roll-Spot Welding 


IN SEAM WELDING, the weld is made 
lineally between two contact rollers or 
between one contact roller and a con- 
tact bar. This method of joining is 
ideally suited to the production of 
gastight welds in the austenitic stain- 
less steels. A seam weld can be con- 
sidered as a series of overlapping 
spots, the overlapping being controlled 
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by both the timing and the speed of 
the rollers. When spots do not overlap 
sufficiently to produce a gastight joint, 
the process is often referred to as roll- 
spot welding. In either roll-spot or 
seam welding proper, the welds are 
made at much higher speed than is 
usually possible with standard spot- 
welding equipment; however, there is 
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a great similarity in the principles of 
good design practice for both proc- 
esses. 

The use of synchronous interrupted 
timing is preferred for most seam 
welding applications since it controls 
the heat effect and allows each “spot” 
to cool under pressure during the off 
time. Synchronous timing permits less 
distortion and warpage and retards 
the tendency of the heat to build up 
ahead of the welding wheels. It also 
gives better control over surface dis- 
turbances. 

As with spot welding, close super- 
vision is required in order to maintain 
weld quality in the seam welding of 
the stainless steels. The pressures util- 
ized should be approximately 75% 
greater’ than those employed for mild 
steel, and the current approximately 
50% less. Welding speeds are much 
slower. The “on-time” should be as 
short as possible so as to prevent in- 
tergranular carbides within the aus- 
tenitic grades. Basic informational 
data as compiled by the AWS may be 
used as a guide in the selection of 
values for electrode force, on-time, off- 
time, welding speed and welding cur- 
rent. 

In the seam welding of type 302 
stainless, 0.025 in. thick, intermittent 
or stitch welds may be produced with 
the following conditions®: 


Speed: 105 ipm. 

Force: 1,275 Ib. 

Current: 3,700 amp. 

Timing: 4 cycles on, 4 cycles off. 


The seam welding of type 430 stain- 
less, a ferritic alloy without nickel, 
has been done successfully on an ex- 
perimental basis at Landers, Frary & 
Clark. The quality of the weld in- 
creases as both the amperage and 
pressure are increased above the val- 
ues used for the austenitic stainless 
steels. Metallographic examination of 
a specimen joint indicated good fu- 
sion; this was supported by the ten- 
sile values obtained from sections con- 
taining the welded joint. The thick- 
ness of the material tested was 0.033 
in. 

The welding of type 430 stainless 
was not satisfactory under the con- 
ditions employed for type 302 stain- 
less. Metallographic examination in- 
dicated incomplete fusion as well as 
voids in the weld proper. Tensile val- 
ues were erratic and in every case the 
break occurred at the weld. With in- 
creased force and amperage, the work 
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1—SEAM-WELDING joint shows microscopic grain structures of various 
weld and heat-affected zones. Defects are revealed at positions 5 and 6 


done on type 430 stainless looks very 
promising. A comparison of tensile 
strengths obtained with the two pro- 
cedures is given in Table I. 

In seam welding the austenitic stain- 
less steels, the wheel width is a con- 
trolling factor in the production of 
acceptable welds. As the material in- 
creases in thickness, there should be a 
corresponding increase in the wheel 
width. The wheels employed should 
have at least a 75% conductivity and 
a hardness of 76 Rockwell B. Do not 
use identical wheels on both sides of 
the work in the seam welding of un- 
equal thicknesses of stock®. Since a 
greater proportion of the weld nugget 
will be within the thicker section, the 
proportion of weld the 
thicker section must increase as the 
gage of the two materials welded in- 
creases. In one example, the wheel 
used against the thinner sheet was of 
RW MA Class 3 material® with a 14-in. 
face and a contour radius of 11% in. 


nugget in 


Against the thicker sheet, was used a 
wheel of RWMA Class 1 material with 
a *,-in. face and a 3-in. radius. Welds 
with a 50% penetration in the thinner 
sheet were obtained. 

lhe design of the assemblies should 
be carefully checked® for work clear- 
is a definite eco- 
nomic advantage in the use of stand- 
ard arms and 


ances since there 
wheels. In some in- 
stances, where the joint design is more 
complicated than the standard lap 
joint, special wheels and fixtures must 
be designed for seam welding. 
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Seam WELp UNDER MICROSCOPE 


The use of a properly prepared and 
etched cross-section is invaluable in 
determining the quality of a seam 
weld. The survey obtained on one 
seam weld in type 302 stainless is il- 
lustrated in Fig. 4. The specific areas 
indicated by the the 
sketch were photographed under a 
magnification of 375X to show the 
structure at six positions. 


numbers on 


Position 1 represents a portion of 
the unaffected the small heat- 
affected zone on the outer portion of 


and 


the weld. In general, the weld zone is 
rather broad, approximately 0.085 in. 
long and 0.0170 in. wide, while the 
heat-affected zone is comparatively 
small. The unaffected metal within the 
area shown in position | is satisfac- 
tory. 

] 


In position 2, the structure of the 


weld and heat-affected zone is satis- 
factory. Position 3, a mixture of the 
heat-affected actual weld 
structure, shows the small “tit” af- 
fected by the Position 4 
shows the heat-affected zone on the 
edge of the weld and a portion of the 
unaffected metal. 


zone and 


welding. 


in that 
no carbide precipitation was in evi- 


This weld was satisfactory 


dence. It was not. however, a perfect 
weld. A cavity in the center of the 
weld was found in position 5, and 
position 6 reveals an intergranular 
condition. Neither of these defects af- 
fected the quality of the weld. as de- 
termined by hydrostatic test. 

Seam welds that are classed as un- 
satisfactory under the water test usu- 


ally 


caused by either an insufficient weld- 


have incomplete fusion zones. 


ing force or by too low an amperage. 
The photomicrograph of one poor 
weld both a definite 
separation and the absence of a weld 


nugget. 


seam revealed 


In the welding of the austenitic 
stainless steels, heat shrinkage and 
distortion is often experienced; this 
is due to the higher rate of heat gen- 
eration as compared to that experi- 
enced in the seam welding of mild 
steel. An important factor in main- 
taining distortion to a minimum is 
the circulation of external water to 
cool the weld area rapidly after the 
weld is made. Water cooling will ma- 
terially lengthen electrode life and 
minimize the tendency toward mush- 
rooming. Where several rows of seam 
welds* are required within a product, 
a sequence of welding and peening 
may be necessary. 

Some are sensitive to 
water cooling, which may cause diffi- 
culties in the seam welding of dissimi- 
lar metals. An example is a job where 
a carbon-steel insert was to be welded 


materials 








“Table I. Tensile Strengths of Seam Welds in Type 430 Stainless. 


Welding Procedure 
as Employed for 
Type 302 Stainless 


Comments 


weld 
weld 


Crack at 
Break at 
Break at 
Break on 
Break at 
Break at 


60,000 psi 
17,000 psi 
42,727 psi 
33,939 psi 
35,151 psi 
21,212 psi 


weld 
weld 
weld 
weld 


: Lap joint—5/16 inches overlap. 


Welding Procedure 


with Increased Comments 


Pressure and Amperage 


69,090 psi Break at weld 
68,000 psi Break on strip 
psi Break strip 
psi Break strip 
psi Break strip 
psi Break on strip 
psi Break on strip 
psi Break on strip 
69,090 psi Break on strip 
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onto an austenitic stainless part. A 
crack resulted within the insert upon 
circular welding; this was due to the 
high hardenability displayed by the 
carbon-steel component. The direction 
of water flow was changed so that the 
carbon-steel insert would not be ex- 
posed to the water. This still was not 
entirely satisfactory because of wheel 
wear, Finally, it was necessary to ob- 
tain a carbon steel that had a low 
hardenability and so was not sensitive 
to water cooling. 

Seam welders are classified as (1) 
longitudinal; (2) circumferential or 
circular; (3) combination, longi- 
tudinal and circular. 

In the longitudinal steam welder, 
welding is done along a straight line. 
The work is fed into the machine 
throat, which will ordinarily vary in 


length up to 60 in.; seam welds as 
long as 90 in., however, have been 
made on this type of equipment. The 
weld is. started at the extreme edges 
of the work by a synchronous timer 
and motor starter. 

In the circular seam welder, the 
head welds a cylindrical section at 
right-angles to the longitudinal seam. 
The work either goes into the ma- 
chine throat or projects away from 
the welding wheels. As an example, 
one circular seam welder has a 24-in. 
throat, an electrode force of 3,000 lb 
and the capacity to weld stainless sec- 
tions up to 0.109 in. thick. 

The combination or universal type 
of seam welder permits the welding 
head to be swiveled 90 deg. Hence 
either longitudinal or circular welds 
can be made on the same machine. 


Flash Welding for Butt Joints 


FLasH welding is a butt-welding proc- 


ess in which the heat between the two 
workpieces is generated by an intense 
flashing arc. After the metal in the arc 
has been brought to the fusion point, 


pressure is introduced to bring the 


two pieces together and forge them 
into one. 

Flash welding is usually done in a 
horizontal position, but vertical flash 
welding is possible. This method of 
resistance welding depends particu- 








Table I. Test Results for Flash Welds in Type 302 Rod Stock 


Primary 


Kva 


Current 


100 22.0 
110 24.2 
120 26.4 


Bars were 42 
Fractures occurred 14 


Elastic 
Limit, 
(Amperes psi 


35,350 
36,000 
35,850 


Tensile 
Strength, Elongation in 


psi two inches, % 
94,600 
97,200 
95,600 


58.5 
58.5 


in. in diameter and finished turned after welding. 
to 5s in. from the weld. 


Welding conditions were: 23 cycles, 6.0 volts secondary, 220 volts primary. 





THE WELDING ENGINEER—October, 1952 


larly on the degree of alignment to 
obtain a quality weld; this is espe- 
cially true in the flash welding of 
relatively light materials such as thin- 
wall tubing. 

In the flash welding of the austenitic 
stainless steels, approximately 15% 
less heat is required than with mild 
steel and faster welding speeds are 
possible. Tensile properties of flash- 
welded joints are almost identical® to 
that exhibited by the annealed ma- 
terial. Table II gives values obtained 
and some welding conditions for 
\4-in, diameter rod stock of type 302 
stainless®. 

Flash welding is used to a consid- 
erable extent in joining the straight- 
chromium compositions having from 
3 to 10% chromium. To a lesser ex- 
tent, it has been used for welding tub- 
ing having from 10 to 16% chrom- 
ium. Standard flash-welding — tech- 
niques are employed. To permit the 
removal of the flash from inside the 
weld, softening by heat treatment is 
required of the air-hardening com- 
positions, 

Ferritic stainless steels can also be 
flash welded; however, a loss in ductil- 
ity may be experienced in the heat- 
affected zone because of grain growth. 
Of interest is the introduction of inert 
or non-oxidizing atmospheres’ to pro- 
tect the weld during the flashing pe- 
riod; this has been found effective in 
reducing the formation of a chromium 
oxide and improving the mechanical 
properties of the weld. 
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Cleaning Stainless— 


Normal good housekeeping procedures can 


eliminate preweld cleaning on many stainless steels. Post- 


weld cleaning is a must, however. Here’s how it’s done. 


A Welding Engineer Staff Report 


HE primary factor in securing 

clean stainless steel for welding is 
good housekeeping. Steels that are 
clean when shipped from the mills 
and are stored and handled properly 
will not require another cleaning be- 
fore welding. 

Though mill practices vary, some 
stainless steels do not require the use 
of oils during manufacturing. Plates 
and sheets are shipped protected by 
coatings of paste and paper. or 
sprayed with lacquers or plastics, de- 
pending upon the customer’s designa 
tion. Figure 1 shows the removal of 
a plastic film from a clean sheet as 
shipped by the mill. 

IF shop personnel is educated in 
cleanliness and good housekeeping 
and IF the importance of keeping 
the metal clean is stressed, there is 
no need for adding to the costs of 
fabrication by preweld cleaning of 
such a protected sheet as that in 
Fig. 1. 
steel, however, is 
oiled after pickling, requiring the use 


Some stainless 
of a degreasing process. Methods of 
degreasing will be discussed later. 


CLEANING BY WIRE BRUSH 


When there are scale and foreign 
matter to be removed, it is the usual 
practice to wire brush the area. Man- 
ual or mechanical brushes of stain- 
less steel wires should be used for 
this purpose. Other types of brushes 
tend to leave tiny particles embedded 
in the surface, which will later rust 
and cause corrosion, 

Oil scale, machining compounds, 
paints, dirt, rust, ete. will produce 
cracks and porosity. Hence the joint 
area should be free of all foreign mat- 
ter prior to welding. Grease and car- 
bonaceous material are especially ob- 
jectionable. Ferritic stainless steels 
such as type 430 carburize very read- 
ily, resulting in greater hardness and 
lower corrosion resistance. Keep both 
weld area and the heat-affected zone 
free from any form of carbon. 
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To remove oil from machining or 
marking paint, use a cloth saturated 
with carbon tetrachloride or kerosene. 
For mass production, however, im- 
mersion in a chemical solvent or va 
por degreasing may be required. 


CHEMICAL CLEANING METHODS 


Figure 2 illustrates a fully auto- 
matic installation for the “soak tank” 
method of cleaning. An ordinary 
welded steel tank, heated by steam 
coils, gas or immersion heaters, is 
satisfactory. The usual temperature 
to which the solution is heated is 
around that of boiling water. There 
are many different types of chemical 
degreasers on the market, to fit almost 
any kind of cleaning problem. To cite 
a specific example, one cleaning com- 
pound is used in a concentration of 
1 to 8 ounces per gallon at recom- 
mended temperatures of 180 to 212 F. 
The average time in the tank varies 
from 2 to 20 minutes, depending upon 
the extent and type of soil or dirt. 

The vapor degreasing method is il- 
lustrated by Fig. 3. The parts to be 
cleaned are inserted into a tank that 
is electrically heated at the bottom. 
The tank contains perchlorethylene 
solvent, which is heated to a vapor- 
izing temperature of 250.2 F. A ther- 
mostatic control shuts off the current 
whenever the vapor reaches a certain 
height in the tank. It is thus impos- 
sible for any vapor to escape. The 
vapor condenses on the cold parts and 
runs off as a liquid, carrying with it 
the grease and dirt. The solvent falls 
down to the sump of the tank, where 
it is reheated to vapor. The impuri- 
ties taken into solution are left be 
hind in the sump. 

A continuous supply of vapor is 
produced from the solvent. Another 
advantage of this process is that the 
parts, heated by the vapor above the 
boiling point of water, are wholly dry 
when taken out of the tank. 

Besides chemical cleaning and wire 
brushing, sandblasting and shotblast- 


THE 


Courtesy Lukens Steel Co 
1—PROTECTED by a mill-applied 
film, this stainless sheet doesn’t 
require cleaning prior to welding 


ing may also be used to prepare the 
surface of stainless steel. Either air 
blasting or airless blasting (cen- 
trifugal force) may be employed. As 
an example of the latter process, the 
West Leechburg plant of the Alle- 
gheny Ludlum Steel Corp. has intro- 
duced a centrifugal shotblasting unit 
into its stainless strip pickling line. 
\ cabinet 24 ft 6 in. long contains 
four wheels, which are 19.5 in. in 
diameter and revolve at 2,250 rpm. 
Shot from a hopper is fed to the 
wheels, which throw it out against the 
surface to be cleaned. Optimum shot 
diameter is said to be 0.011 in., and 
the velocity of the blast is 14,000 
{pm. The machine consumes around 
30 |b of shot per hour at a shot cost 
of 20c per lb. All visible scale is re- 
moved prior to acid pickling. 


RECLEANING Not NEEDED 


If the cleaned stainless sheets are 
stored in dirt-free surroundings, they 
need not be recleaned. Good house 
keeping can keep the metal from be- 
coming contaminated again before 
welding. Time has no significance in 
this connection. 

Good storage facilities off the floor 
and stacking on covered racks are 
musts for keeping sheet and plate 
clean. The use of materials-handling 
devices such as cranes, dollies, hoists, 
etc. is good practice. Do not drag the 
work around the shop or factory, and 
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Before and After Welding 


Courtesy Hotpoint Co. and 
2—AUTOMATIC 


be careful not to touch it with bare 
hands since hands leave an oily film. 
It seems almost needless to caution 
that one should never walk over stain- 
less sheets and plates or drag them 
across dirty floors. If plate is dragged 
across the floor by the edges, foreign 
matter will be introduced right where 
the welds are made. 

Some welding processes require 
more thorough cleaning than others 
as they are more sensitive to foreign 
matter. 

CLEANING FOR BRAZING 

Silver brazing, for instance, re- 
quires the cleanest surface of all! 
Areas to be brazed if oily should be 
degreased by dipping in carbon tetra- 
chloride or similar solution or wiping 
with a clean saturated cloth. After de- 
greasing. the surfaces to be brazed 
should be brushed with a stainless- 
steel wire brush. After brushing, the 
cleaned joints should not be touched; 
the oily film from finger marks tends 
to lift the flux while the heat is being 
applied. This allows the surface to 
oxidize, and the silver alloy will not 
bond or flow. 

Spot welding requires very clean 
surfaces; otherwise arcing, pitting, 
burning and indentations will result. 

Inert-arc welding processes require 
surfaces; 


clean otherwise pitting in 


the weldment will occur. 
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installation for tank cleaning. The 
solvent removes films of oil, grease, etc., producing 
a chemically clean surface for welding or other work 


The Diversey Corp 


Metal-are welding needs (and gets) 
the least cleaning, but stainless steel 
should be free of foreign matter be- 
fore welding. 

To clean weld joints takes time and 
so adds to the cost of the finished 
product. This fabrication cost can be 
eliminated or materially reduced by 
good housekeeping methods. 


PosTWELD CLEANING A Must 


Unless the fabricated piece will be 
in high-temperature service, scale 
(oxide) formed by welding is likely 
to cause rust and should be removed 
immediately. Oil and antispatter com- 
pounds used to protect the metal ad- 
jacent to the weld must be thoroughly 
brushed off. Scale due to welding can 
be removed by weldor’s slagging ham- 
mer, stainless steel wire brush, grind- 
ing or sandblasting. 

In regard to sandblasting, there is 
some controversy. No special tech- 
nique is necessary to sandblast welds, 
but the sand should be iron-free and 
clean. Furthermore, the blast should 
not be allowed to dwell on any area 
too long or local erosion and surface 
irregularities will result. 

The scales formed on stainless steel 
are tenacious and may be impervious 
to normal pickling, which should fol- 
low sandblasting. With this type of 
scale, care must be used to protect 
the surface from severe local erosion 
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Courtesy Phillips Mfg. Co 


3—VAPOR degreasing is another good method of chem- 
ical cleaning. Vapor condenses on the parts and runs 
off, carrying away dissolved grease and dirt with it 


caused by blasting on sections free of 
scale. 

Pickling or passivation will in most 
cases insure the removal of all scale 
and embedded Sandblasting 
when properly applied leaves a very 
smooth finish, making the surface 
easier to polish readily. For informa- 
tion on grinding and polishing meth- 
ods, see the next article. Solid grind- 
ing wheels of suitable grit are used to 
remove excess weld metal, followed, 
if necessary, by polishing and buffing 
to match existing mill finishes. 


iron. 


CLEANING Brazep JoINTs 


Silver-brazed joints must always be 
cleaned after brazing. This is easily 
done by dipping the joint area while 
warm into hot, agitated water. This 
will normally remove all traces of the 
flux. If the flux is not removed thor- 
oughly, corrosion or etching of the 
base metal will develop under the 
flux. 

Whenever the hot water rinse does 
not remove all traces of flux, dip the 
parts into a mild acid solution. Many 
experiments may be necessary te se- 
cure the best neutralizer since all 
fluxes do not react the same when 
dipped into identical acids. 

The chemical cleaning industry has 
many wetting agents, neutralizers and 
cleaners that are recommended as flux 
removers and will not harm the base 
metal. 








Grinding and 


Finishing Stainless 


Grinding and polishing can be costly on welds 


made in stainless steel. This article tells you how to hold 


down costs while doing a first-class job of finishing. 


A Welding Engineer Staff Report 


YTAINLEsS steels, particularly the 
S 18-8 types, are widely used in 
food, 


ment. To prevent bacterial growth. 


dairy and processing equip- 
all cracks and crevices must be elim- 


inated. Furthermore, exposed sur 
faces must be highly polished so that 
they are easy to clean and keep clean. 
Consequently, the service sides of 
welds must be ground down and 
blended with the parent metal. 

To avoid the necessity for excessive 
grinding, keep the weld bead small! 
The chromium-nickel types of stain- 
less are considerably more difficult to 
grind than either plain-carbon steels 


or straight-chromium stainless. Metal 


deposits on the austenitic types must 
be carefully controlled. or fabrica- 
tion costs will mount. 

Assuming that the weld bead has 
been properly kept down, relatively 
should 


weld on the polished side for final 


light grinding prepare the 
polishing and blending. Even though 
the weld bead itself may not be ex- 
posed, it should be « ompletely cleaned 
of slag and flux with a coarse-grit 
grinding wheel to prevent corrosion. 

The finishing of welds in stainless 
steel may be divided into three gen 
eral operations: (1) rough grinding, 
(2) polishing and (3) blending and 
buffing. 


Photo courtesy The Carborundum Co 


ABRASIVE BELT attachment for portable grinder. One operation reduces 


weld—replacing triple use of cup wheel, sander dise and set-up wheel 


POLISHING the underside of base 
of a stainless-steel bottle filler for 


RovucH GRINDING 

In the rough grinding operation, 
excess weld metal is removed by a 
portable grinding wheel of approxi- 
mately 24 grit. bonded with rubber 
The commonly used 
wheels range in diameter from 4 to 
8 in. 


or resinoid. 


and are operated at speeds 
around 9,500 surface feet per minute. 
The plain grinding wheel is used for 
curved surfaces and general work, 
and the flaring cup design for grind- 
ing angles and corners as well as flat 
areas. The cup wheels will minimize 
or scratching of the flat 
metal surfaces adjoining the weld. 
Slots in channels may be cleaned 
by using thin rubber-bonded wheels. 
while mounted wheels and points may 


gouging 


be employed to grind otherwise in- 
accessible areas. In both cases, rigid 
wheels are used for rough and semi- 
finish grinding operations and resil- 
ient wheels for polishing and blend- 
ing. 

To grind a weld, move the wheel in 
a continuous motion parallel to the 
bead rather than across it. Smooth 
the bead, but do not remove it en- 
tirely. A small amount of stock 
should be left to be removed in pol 
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Photo jrom Cherry-Burrell Corp. 


the dairy industry. Highly polished 
surfaces are easy to keep clean 


ishing; otherwise, a groove will be 
produced along the weld when the 
finish is finally blended with that of 
the parent metal. 


POLISHING WITH FINER Grits 


Following the rough grinding op- 
eration, the weld may be semi-fin- 
ished before the final buffing with a 
fiber-bonded wheel in 54 grit. The 
harder used for the 
rougher applications and softer grades 
to produce finer finishes. Set-up pol- 


gI ades are 


ishing wheels employing loose grain 
are also used in this and subsequent 
operations. Grit size sequences should 
be previously determined by experi- 
mentation. Two sequences are sug- 
gested: 36-60-120 or 54-80-150. The 
last grit size used should be fine 
enough to match the finish of the 
parent metal. 

In polishing. strokes always should 
be made in the same direction as the 
original polishing lines on the sur- 
rounding metal. 


BUFFING AND BLENDING 


Buffing of stainless steels creates 
highly lustrous and reflective finishes 


and tint the metal. 


parisons to match a finish. 


finish. 


surface. 


proper technique. 





Seven Tips for Finishing 


1. Keep the work as cool as possible. Don’t try to 
shorten finish time by increasing wheel pressure; this will overheat 


» 5 Always break in a fresh abrasive wheel or belt on 
scrap material similar to that on which the abrasive will be used. 
Such broken-in abrasives are essential when making grit com- 


3. Clean the surface of the metal thoroughly before 
changing grit size. This is necessary to prevent mixing of grits. 


4. Do not attempt to remove too much metal with a 
fine abrasive. Use the coarsest grit size possible consistent with 


-_— 
ee Remember that fine grit will remove more stock 
from a surface roughened by coarse grinding than from a smooth 


6. Keep abrasive scratches straight and parallel. Her- 
ringbone scratches, gouges and chatter marks can be avoided by 


2 Avoid overpolishing in spots, and lift the wheel 


from the work before you reverse the direction of the stroke. 





that are not obtainable by polishing 
procedures. To get these scratch-free, 
mirrorlike finishes, the surface to be 
buffed must be free of defects and 
deep scratches. 

Muslin buff sections built up to the 
required width are used for buffing. 
These may be the same type as the 
wheels used with loose grain for the 
polishing operation. In buffing, how- 
ever, there is no bonding of abrasive 
The fine abrasive compound is ap- 
plied from time to time by holding a 
stick of cake against the wheel face 
while it is in motion. 

Some of the many factors that will 
determine the final finish are: 

1. Resilience or hardness of the 
polishing wheel. A specific grit size 
in a soft wheel will give a different 
scratch from the same grit size in a 


hard wheel. 
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2. Wheel speed. The surface speed 
at which the abrasive contacts the 
work influences the cutting action of 
the abrasive. 

3. Condition of abrasive. Fresh 
and worn abrasive wheels and belts 
give different results. A used 120 grit 
abrasive, for example, may produce 
a finish comparable to a new 150 grit. 

4. Type of machine. Portable tools 
will give results different from those 
obtained with stationary equipment. 

5. The technique of the operator is 
also of major importance. 

The factors which influence finish 
indicate why it is difficult under shop 
practice to exactly duplicate a mill 
finish on a weld bead. To eliminate 
all evidence of welding, it is necessary 
to buff the entire assembly with fine- 
grit abrasives. Many jobs finished 
this way defy detection of the weld. 
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SHAPE GUT 5 \6-@ PLATE 


5 IN 18-6 PLATE 


4 © 18-8 HOT TOP 


1—CUT SURFACES produced by iron-rich powder process in various 


18-8 


ferrous materials, including 


4% 4 M™ 25-20 BULET 


and 25-20 stainless steels 


Courtesy Linde Air Products Co. 


2—IRON-RICH powder cutting of a stain- 
less plate. Note set-up for feeding powder 


Better Cuttin 





Table I. Iron-Rich Powder Cutting 


Thickness, Tip Drill Oxygen, 
in. Size psi 


50 
50 
50 


50 
50 


Powder, 


lb/hr 


18 15 | 9 
18 ll : 


| Table I. Chemical Flux Cutting 


Cutting 
Speed, ipm | in. 


15 24 | 54 


8 20 ; O44 
A5 
- 45 


é F 34 


22 5 34 


| Thickness, Tip Drill 


Size 


Oxygen, Powder, 
psi lb/hr 


Cutting 
Speed, ipm 


1] 
9 
9 
9 


mmo 


wuwv 


Dey 


6 
5 


on 
wo 





A Welding Engineer Staff Report 


A” stainless steels are difficult to 
oxidize, yet methods have been 
developed that make it possible to cut 
these materials readily with both the 
arc and oxyacetylene flame. All these 
cutting processes aid oxidation by the 


introduction of fluxing agents. In arc 
cutting, the agent is a steel electrode; 
in the oxyacetylene applications either 
an iron-rich powder or a chemical 
fluxing agent is added to the flame. 
Odd as it may seem from the above, 
stainless difficult to cut 
mostly because of the high affinity of 
chromium for oxygen at elevated tem- 
peratures. When these two elements 
they immediately form a 
highly refractory oxide on the sur- 
face of the material. This prevents the 


steels 


are 


combine, 
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further oxidization so necessary to 
cutting. It is strange but true that 
stainless steels are difficult to oxidize 
because they oxidize too well in the 
initial stages. 

If these refractory oxides can be 
eliminated, or at least reduced, the 
problem of severing stainless steel will 
be no more. Hence the prime purpose 
of a fluxing agent is to dilute the sur- 
face oxides so as to lower their melt- 
ing points. 

For many years, the ordinary hand 
cutting torch was used for severing 
stainless steels. Extremely heavy pre- 
heats and oversized tips were neces- 
sary, and the torch was moved in a 
semirotary motion like that some- 
times used to cut cast iron. The results 


were poor all around: poor from the 
standpoint of finished cutting (very 
rough); poor from the standpoint of 
economy and poor from the stand- 
point of speed. 

Other oxyacetylene cutting methods 
were tried without any conspicuous 
success until a way was found to in- 
troduce powdered material into the 
oxygen cutting stream to prov ide a 
fluxing agent. Then we really struck 
pay dirt! 


IRoN-RicH Powper CUTTING 


In one such method, an iron-rich 
powder is used. The powder is heated 
to ignition temperature by the torch 
preheating flames and burns in the 
oxygen stream to create a high-tem- 
perature reaction. The extreme heat 
of this reaction makes it possible te 
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3—SCARFING of an ingot is another ap- 


plication for the 


powder-cutting process 


4—FLUX-INJECTION 


cutting of 
plate. Operator wears a respirator to protect him from the fumes 


Courtesy Air Reduction Sales Co 


rings from 3/16-in. stainless 


on Stainless Steels 





Table IU. 
Thick- 


ness, in. 


Arc-Oxygen Cutting 


Oxygen, 


Amp psi 


Speed, 
ipm 


: 10 
5-10 8 
15-20 6 
“ 5% 
4, 
34 

2 





start cutting without waiting for the 
usual preheating of the metal. 


The apparatus required is rela- 
tively simple. Nearly all the extra 
equipment needed is a powder dis- 


penser—a pressure vessel with a pow- 
der ejector built into the bottom. This 
vessel is operated on compressed air. 
he air flows through the dispenser, 
picking up the powder in the ejector 
and carrying it through a supplemen- 
tal rubber hose to the torch. The dis- 
penser should be sufficiently large to 
hold at least an eight-hour supply of 
powder under a continuous operation, 
Under maximum operating condi- 
tions, the dispenser would have to be 
of sufficient size to hold 600 lb of 
Usual practice, 

calls for a 200-lb dispenser. 


vowder. however, 
| 


When cutting stainless steels by 
this process, use a tip generally one 


size larger than that required for car- 
bon steels of the same thickness. This 
larger size tip makes it possible to cut 
stainless steels at speeds comparable 
to the cutting of carbon steels. De- 
pending upon the thickness of the 
metal, the amount of iron-rich pow- 
der that will be required varies from 
14 to 34 lb per minute. Table I gives 
data on the recommended drill size of 
the torch tip (cutting orifice), cutting 
oxygen pressures, powder consump- 
tion and cutting speeds. 

The iron-rich powder method may 
be used for all types of cutting and 
scarfing operations. It is used con- 
siderably in the making of production 
cuts. The characteristic cut surfaces 
obtained from this process are shown 
in Fig. 1. It will be noted that the 
quality of the cut approaches that 
obtained on carbon steel. Figure 2 
shows a close-up of the cutting opera- 
tion and Fig. 3 the scarfing of an 
ingot by means of the powder method. 


CHEMICAL FLUX CuTTING 


In the other flame-cutting process, 
a chemical flux is introduced into the 
oxygen The chemicals are 
usually sodium carbonate and sodium 
sesquicarbonate, which together form 
a suitable flux for reducing the oxides 
produced during the cutting of stain- 
less steel. The amount of fluxing ma 
terial required is much less than the 


stream. 
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amount of iron powder required by 
the other process, as may be seen 
from Table II. 

Relatively simple equipment is also 
used in chemical flux cutting (Fig. 4). 
There is needed only a flux hopper 
and dispenser unit, equipped with 
suitable controls for adjusting the 
rate of flux flow and for properly 
timing it with the opening and closing 
of the oxygen valve. The most com- 
mon flux feeder unit is a portable 
combination hopper and flux dispens- 
er, which has a capacity of 20 lb of 
flux or sufficient flux for about three 
hours’ use under maximum operating 
conditions. There is a vibrator feed 
device, which has been designed to 
provide a steady and accurately con- 
trolled rate of flux flow into the cut- 
ting-oxygen stream. A_ three-hose 
torch is used in connection with 
chemical flux cutting. 

There are advantages and disad- 
vantages to both processes, and each 
has a different field of application. 
The cuts obtained from either method 
are good and greatly superior in 
quality to cuts resulting from the old- 
er methods of flame-severing stain- 
less steels. 

Arc CUTTING 

For are cutting, three processes 
have been developed, all employing 
electrodes. In one instance, the elec- 
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Are Cutting Processes 


THE WELDING ENGINEER—October. 1952 





Philadelphia 


Preview 


Can you afford not to travel to Philadelphia 


this October? Maybe you can, 
glimpse of the things you will 
BY CLYDE B. CLASON 

r’s Philadelphia this year! The his- 


I the continental 


congress met to draft the Declaration 


toric city where 


of Independence Ww ill be the scene of 
the 33rd annual convention of the 
American Welding Society. The meet- 
ing place is the Bellevue-Stratford 
Hotel: the time from Monday Oct. 20 
through Friday Oct. 24. 

This program 
promises to be moderate in the num- 
her ot 
for example, 


years convention 
scheduled events. 
only 21 technical ses- 
66 will be 
viven, as compared to the 70 papers 


There are. 


sions, at which papers 
presented at last year’s Detroit meet- 
ing. 

\ welcome innovation in program- 
Adams 
award session 

For 


ming is the 
lecture 
Monday years 
now these important events have been 


scheduling of the 


and prize for 


morning. some 
allotted an evening period, and the 
attendance has left much to be de 
The Adams should 


prove a particularly big drawing card 


sired. lecture 
this year as it is on a subject of timely 
interest: the welding and brazing of 
_ titanium alloys. The lecturer is C. B. 
Voldrich. of Battelle Memorial Insti- 
tute, Columbus, O. 

Other special events are the presi- 
dent’s reception, scheduled for Men- 
day night. and the annual banquet on 
According to the 
Association’s tentative program, the 


Thursday night. 
remaining evenings of the week are 
for visits to the Metal Show or 
what have 


free 
you? 

The popular Educational Lecture 
series will be repeated this vear. It is 
scheduled for and Wednes- 


afternoons at 4:30 p.m., 


Tuesday 
0 under 
the chairmanship of Professor Gilbert 


day 
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but we doubt it. Here is a 


miss if you stay away. 

E. Doan, Lehigh University. Both lec- 
tures are on the inert-gas metal-are 
welding and both will be 
by Walter H. Wooding, of 
Philadelphia Naval Shipyard. 


pre cesses 


given 


PLANT Tours 


Some interesting plant tours have 
been arranged. One is a tour of either 
the Philadelphia Naval Shipyard 
the Naval Air Materiél Center, as pre- 
ae on Wednesday morning, Octo- 
ber 22. The shipyard tour will include 
a wip teow the structural shop to 
witness the fabrication of ship assem- 
blies of steel and of aluminum. The 
Air Materiél Center tour will include 
a view of a catapult shooting a dead 
test load, a demonstration of a pilot- 
helicopter and a_ fire-fighting 
show as well as observation of form- 
ing, fitting and joining practices. 

Another major tour, also scheduled 
for Wednesday to the 
steam division of the Westinghouse 
Electric Corp. at Lester, Pa. The latest 
fabrication techniques of submerged- 


less 


morning, is 


arc welding and low-frequency induc 
tion heating for the stress relieving 
and preheating of weldments will be 
displayed. This tour will the 
latest methods and materials that are 


show 


used in the production of steam tur- 
bines for power stations. 

All tours will restricted. 
visitors must comply with 
lations. 


be and 


Nav Vy regu- 


1952-1953 OFFICERS 

Fred L. Plummer, director of engi- 
neering, Hammond Iron Works, War- 
ren, Pa., has been elected president of 
the American Welding for 
1952-1953. Mr. Plummer. who takes 


Society 


1952 


office during the annual meeting, was 
formerly first vice-president. He is the 
author of two books and more than 
30 technical articles published in tech 
nical journals. 

Eric R. 
field engineering, Crane Co., Chicago, 
moves up from second vice-president 
to first vice-president. Mr. Seabloom 
was born in Sweden and came to the 
United States in 1909. He has pub- 
lished many papers on welding and 
presented numerous talks, mostly on 
welding, before AWS local sections 
and other engineering groups. 

J. H. Humberstone, vice-president 
of Air Reduction Co., Inc., has been 
elected second vice-president of the 
American Welding Society. Mr. Hum- 
berstone was vice-president in charge 
of operations of the Arcrods Corp. 
when he accepted a position as man- 
ager of apparatus production of Air 
Reduction Co., Inc., in 1948. He con 
tinued his association with Arcrods, 
subsequently becoming president and 
‘ater chairman of the board. He is the 
author of many technical papers on 
metal-are welding electrodes. 


Seabloom, supervisor of 


District vice-presidents: J. E. Dato, 
assistant manager, process service, at 
Kansas City, Mo., for the Linde Air 
Products Co. has been elected vice- 
president of the mid-southern district 
(No. 6) for a two-year term. 

John H. Blankenbuehler, design en- 
gineer, Hobart Brothers Co., Troy, 
)., has been elected vice-president of 
the central district (No. 4) for a two- 
year term. 

Donaid B. Howard, metallurgist, 
American Car & Foundry Co., Ber 
wick, Pa., has been elected vice-presi- 
dent of the middle eastern district 


(No. 2). 


Directors: Harold R. Pratt has 


been elected to the board of directors 


(member at large) for a three-year 


*Independence Hall and Liberty Bell 
photos reproduced through courtesy of 
Convention and Visitors’ Bureau of the 
Chamber of Commerce of Greater Phila- 
delphia 
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Newly Elected Officers of the American Welding Society ... 


F. L. PLUMMER 
1952-1953 president 


term. Mr. Pratt is principal surveyor 
for the American Bureau of Shipping 
at Portland, Ore., and is a [icensed 
professional engineer in the State of 
Oregon. 

Morrison has been elected 
a member at large of the board of di- 
rectors to serve for a three-year term. 
He is vice-president of Morrison Steel 
Products, Inc., Buffalo, N. Y. 

Gairald H. Garrett has been elected 
a director-at-large for a three-year 
term. He is vice-president of the 
Thompson Pipe & Steel Co., 
Colo. 

Monro B. Lanier, president of the 
Ingalls Shipbuilding Corp., Pasca- 
goula, Miss., has been elected a di- 
rector-at-large for a term 


Isadore 


Denver. 


of three 
years. 

Technical session are: 
Monday afternoon, Tuesday morning 
and afternoon, Wednesday 
and afternoon, Thursday morning 
and Friday morning. No technical 
scheduled for Monday 
Thursday afternoon or Fri- 
afternoon. Let’s skim over the 
tentative program. 


periods 


morning 


sessions are 
morning, 
day 


INeRT-ARC WELDING 


There will be two sessions on inert- 
arc welding, scheduled for Thursday 
and Friday. C. I. MacGuffie, General 
Electric Co., is chairman of the Thurs- 
day morning session, and K. L. Wal- 
ker, of Foster Wheeler Corp., is co- 
chairman. Papers to be given are: 

A comparison of shielding mix- 
tures for gas-shielded arc welding, by 
John W. Cunningham and Harry C. 
Cook, Air Reduction Sales Co. 

mild and 
steels by gas-shielded arc 


Production welding of 


low-alloy 
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ERIC SEABLOOM 


First vice-president 


J. H. HUMBERSTONE 


Second vice-president 


Rothschild and 
Reduction 


Gilbert 
Berryman, Air 


welding, by 
John H. 
Sales Co. 

Porosity in mild-steel weld metal, 
by Donald Warren, E. I. duPont de- 
Nemours & Co., and R. D. Stout, Le- 
high University. 

C. D. Evans. 


vester Co., 


International Har- 
is chairman of the Friday 
morning session. N. E. Wheeler, 
G.M.C. Truck and Coach Div., 
chairman. The three papers are: 

Inert-gas shielding of the metallic 
arc, by William L. Green and Robert 
J. Krieger, The Ohio State University, 
Columbus, O 


is co- 


Gas flow requirements for inert-gas 
arc shielding, by Glenn J. Gibson, Air 
Reduction Co., Inc. 

Shielded arc welding of jet-engine 
components, by K. H. 
Linde Air Products Co. 


Koopman, 


OXYACETYLENE PROCESSES 


Gas welding, cutting and hardening 
processes will be discussed at two ses- 
sions. The first of these, on Monday 
afternoon, will be devoted to the 
rather dissimilar topics of hard-facing 
and flame-hardening. E. H. Roper, Air 
Reduction Sales Co., is chairman, and 
R. A. Guenzel, Southern Oxygen Co., 
is co-chairman. Papers are: 

Hard-facing alloys of the chrom- 
ium-carbide Howard S. 
Avery and Henry J. Chapin, Ameri- 
can Brake Shoe Co. 

Selection and evaluation of meth 
ods of hard-facing, by Jack J. Barry, 
Air Reduction Sales Co. 

Flame-hardening of large-diameter 
thin-wall cylindrical shells, by G. S. 
Wing and G. A. Weber. M. W. Kel- 


logg Co. 


type, by 


D. B. HOWARD 
District No. 2 V.P. 


J. BLANKENBUEHLER 
District No. 4 V.P. 


\ session combining the two topics 
of maintenance and gas cutting will 
be held on Wednesday afternoon. H. 
V. Inskeep, Linde Air Products Co., 
is chairman, and A. M. Garcia, Mor- 
ris, Wheeler & Co., Inc., is co-chair- 
man. Only two papers are scheduled: 

Wear and operation problems in 
maintenance, by Frank J. Gaydos, 
United States Steel Co., Gary Works. 

Effect of oxygen cutting on alloy 
steel, by F. C. Saacke, Air Reduction 
Co., Ine. 


RESISTANCE WELDING 


There will be three sessions on re- 
sistance welding—Monday afternoon. 
Tuesday morning, Tuesday afternoon 

at which a total of nine papers will 
be given. Only one other session title 
has more periods and more papers 
allotted to it—weldability. 

T. Embury Jones, Precision Welder 
& Machine Co., is chairman of the 
Monday afternoon resistance welding 
and J. J. MacKinney, Budd 
Co., is co-chairman. Papers are: 

Corrosion of structural spot welds, 
by B. Karnisky, E. P. Gruca and E. 
Kinelski, Pullman-Standard Car Mfg. 
Co. 

Maintenance of resistance welders 
in high-s peed assembly lines, by James 
F. Salatin and O. D. Etchison, Delco- 
Remy Division, General Motors. 

Jack Ogden, Fisher Body Division, 
General Motors, is chairman of the 
Tuesday morning session. K. W. Os- 
trom, of K. W. Ostrom & Co., 
chairman. There are four papers: 

Expression of spot-weld properties. 
by Julius Heuschkel. 
Electric Corp. 


session, 


is co- 


Westinghouse 


Temperature distribution during 
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J. E. DATO 
District No. 6 V.P. 


flash welding of steel (Part II), by 
Ernest F. Nippes, Warren F. Savage, 
John J. McCarthy and Sheridan S. 
Smith—all of Rensselaer Polytechnic 
Institute. 

Spot welding of titanium alloy 
sheet, by M. L. Begeman, Edwin H. 
Block, Jr., and Frank W. McBee, Jr., 
The University of Texas. 

Spot welding magnesium with three- 
phase, low-frequency equipment, by 
Dean L. Knight and Paul Thorne, of 
National Electric Welding Machines 
Co., and Paul Klain, of Dow Chem- 
ical Co. 

J. H. Cooper, of Taylor-Winfield 
Corp., is chairman of the Tuesday 
afternoon session. W. G. Fetter, of 
P. R. Mallory & Co., is co-chairman. 
Papers are: 

Quality control of resistance weld- 
ing by statistical methods, by J. F. 
Radford and R. K. Waldvogel, Cros- 
ley Division, Avco Mfg. Corp. 

Contact resistance, by William B. 
Kouwenhoven, The Johns ‘Hopkins 
University, and Clarence W. Little, Jr., 
Allis-Chalmers Mfg. Co. 

Vew multispot control provides in- 
creased welding production with lim- 
ited power supply, by Claude R. Whit- 
ney, Jr., Square D Co. 


BRAZING AND BrazeE WELDING 


The closely related topics of braz- 
ing, braze welding and soldering will 
be discussed at two sessions. J. J. 
Vreeland, Chase Brass & Copper Co., 
is chairman at the first of these, held 
on Tuesday afternoon. L. H. Haw- 
thorne, Revere Copper & Brass, Inc., 
is co-chairman, Papers are: 

Vew aspects in surface alloying in 
brazing and related techniques, by 


oe 


H. R. PRATT 
Director-at-large 


I. MORRISON 
Director-at-large 


Dr. Robert Humphrey and René D. 
Wasserman, Eutectic Welding Alloys. 

Strength joints to steel with alumi- 
num-bronze filler metals, by Willis G. 
Groth, Ampco Metal, Inc. 

A. N. Kugler, Air Reduction Co., 
Inc., is chairman at the Thursday 
morning session. A. M. Setapen, Han- 
dy & Harman, is co-chairman. Papers 
are: 

Advanced information for the braz- 
ing operator, by E. F. Davis, Westing- 
house Electric Corp. 

Joint design for brazing, by W. J. 
Van Natten, General Electric Co. 

Technical aspects of soldering prac- 
tices, by R. M. MacIntosh, Tin Re- 
search Institute, Inc. 

Production brazing, by J. R. Wirt, 
Delco-Remy Division, General Motors 
Corp. 


Non-Ferrous MATERIALS 


The welding of aluminum, cupro- 
nickel alloy and titanium will be dis- 
cussed at two sessions on the non- 
ferrous metals. O. B. J. Fraser, of 
International Nickel Co., is chairman 
of the session on Wednesday morn- 
ing. J. R. Hunter, Westinghouse Elec- 
tric Corp., is co-chairman. Papers 
are: 

Semiautomatic inert-gas metal-arc 
welding of aluminum alloys, by 
Charles T. Gayley, Joseph R. Girini 
and Walter H. Wooding, industrial 
test laboratory, Philadelphia Naval 
Shipyard. 

Welding 90-10 cupro-nickel by the 
inert-gas shielded arc processes, by 
L. H. Hawthorne, Revere Copper and 
Brass, Inc. 

Weld cracking of aluminum alloys, 
by James D. Dowd, Aluminum Com- 
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G. H. GARRETT 
Director-at-large 


M. B. LANIER 
Director-at-large 


pany of America, Pittsburgh, Pa. 

The non-ferrous program continues 

on Wednesday afternoon. G. O. Hog- 
lund, Aluminum Company of Amer- 
ica, is chairman of the second session. 
J. S. Douglass, Linde Air Products 
Co., is co-chairman. Afternoon papers 
are: 
Strength and ductility of welds in 
aluminum-alloy plate, by F. M. How- 
ell and F. G. Nelson, Jr., Aluminum 
Research Laboratories. 

Factors that determine the perform- 
ance of aluminum-alloy weldments, 
by W. R. Apblett, Jr., C. R. Felmley 
and W. S. Pellini, Naval Research 
Laboratories. 

Welding and forming of titanium, 
by Francis H. Stevenson, Aeorojet 
Engineering Corp. 


TITANIUM SESSION 


In addition to the non-ferrous ses- 
sions, a special session on titanium 
alloys will be held on Wednesday 
morning. Colonel B. S. Mesick, Ord- 
nance Corps, Watertown Arsenal, is 
chairman, and Carl E. Hartbower, 
also of Watertown Arsenal, is co- 
chairman. Papers are: 

Practical aspects of arc welding 
titanium alloys, by J. J. Chyle and 
Ivan Kutuchief, A. O. Smith Corp. 

Effects of Fe, Mn, Cr and Mo on 
welds in titanium, by G. E. Faulkner, 
G. B. Grable and C. B. Voldrich, 
Battelle Memorial Institute. 

An investigation of the thermal cy- 
cles adjacent to arc welds in %-in. 
titanium plate, by E. F. Nippes, J. M. 
Gerken and B. W. Schaaf, Rensselaer 
Polytechnic Institute. 

Contaminants in welding titanium, 


(Continued on page 79) 





Courtesy Philadelphia Convention and Visitors’ Bureau 


‘ONVENTION HALL (top) and adjacent Commercial Museum, Philadelphia, scene of the coming Metal Show 





A Royal Welcome Awaits You 


firms engaged in: (a) the production 


They will, literally, roll out the red carpet for 


you when you visit the 34th Metal Show. To bring yourself 


up-to-date, plan to come to Philadelphia. 


HEN visitors to the 34th Metal 
Show arrive at the Philadelphia 
Convention Halls during the five-day 
period between Oct. 20 and Oct. 24. 
one of the first things that they will 
notice will be a bright-red carpet. 
It’s a carpet that is a carpet, stretch- 
ing for 114 miles through the aisles 
of the exhibition, and it will be laid 
upon a backing of foam rubber, mak- 
ing every step a step of real comfort. 
Remember how the old dogs used 
to ache from pounding the hard con- 
crete? No more of that. Now you can 
walk for hours without vour feet get- 


70 


ting sore. What more can you ask in 
the way of luxury? 
Five Acres or EXHIBITS 

If you wish to be an exhibitor but 
haven’t yet signed up, you are prob- 
ably out of luck. All of the exhibit 
space was reported to have been sold 
out as long ago as last June. Some 
210,000 sq ft of floor space—nearly 
five acres—will be utilized for the 
display and demonstration of prod- 
ucts, equipment and services. The 
list of exhibitors includes over 400 


of metals, (b) the treatment of metals. 
(c) the fabrication of metals or (d) 


rendering services to any or all of 
these branches. A few of the exhibi- 
of particular interest 
to the welding industry will be listed 
at the end of this article. 

The theme of this Metal 
Show (more formally known as the 
National Metal Congress and Expo- 
sition) is “Metal Keeps the Peace.” 
Its purpose is to bring together the 
experience, the knowledge and the 
means for a more effective use of 
metals in the making of products for 
civilian use and to insure our defense 
against aggression. 

Four technical societies will hold 
their annual national conventions in 

(Continued on page 82) 


tors who are 


year's 
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Take the 


The right low-hydrogen 
electrode for your job! 


JOLA-2 (£6016, E7016) 

General-purpose electrode for high-carbon, 

low-alloy, high-tensile, and high-sulfor free- 

machining steels 
7OLB (E7016) 

For repair welding of Grade B and other cast- 

ngs of similar analysis. 
P&H .25C (E7016) 

For castings repair where high carbon is pre- 
oys for raising tensile strength. 
75LP (E8016) 

F 


or 2% to 3% nickel steels, both cast and 
ed 


ferred to a 


SOLP (E8016) 
For chrome-moly power piping and fittings. 
9OLE (E9016) 
vor zher-analysis chrome-moly power piping 
nd fittings 
Pan Ae (E9015) 
carbon castings and rolled steels 
want to motch both chemical and 
mech properties 
nef (£9016) 
air welding of cast armor, ‘‘off-analy- 
rerolled rail steels, and high- 


Pan #7 (£9016) 
oir welding of Grade C and other cast- 
of similar analysis. 
9oLH.2 (E10016) 
For alloy steels, such as SAE 8630, 4130, and 
rable types where the weld metal must 
the heat-treating properties of the 
Pan = 12 (£10016) 
For d ult fabricating jobs involving high- 
tensile and alloy steels with little or no 
prehect 
P&H #17 (£12016) 
For high-hardenable steels subject to high 
mpacts through o wide temperature range. 
P&H # 21 (E15016) 
Fo craft and similar steels, such as 4340 
and 4130 
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.... and get high-strength welds 
that are free of underbead cracking 


P&H has the most complete 
line of low-hydrogen electrodes 
in the industry — many “cus- 
tom-made” to match the chemi- 
cal analysis or heat-treating 
properties of a variety of alloy 
steels. This wide selection 
eliminates the difficulties in 
welding problem steels, such as 
high-sulfur free-machining, 
high-carbon, low-alloy, and 
high-strength steels. 

The core wire of these elec- 
trodes is of a mild steel or a low 
alloy, thereby greatly reducing 
the cost of the low-hydrogen 
electrode, as compared to the 
higher-alloy types. 

The coating ingredients of 
these P&H electrodes are min- 
eral- and also hydrogen-free, 
with low moisture content, This 


Just off the press — new bulletin on 
P&H Low-Hydrogen Electrodes! Send 
coupon for your free copy. 


WELDING DIVISION 


HARNISCHFEGER 
CORPORATION 


4513 WEST NATIONAL AVENUE 
~ MILWAUKEE 46, WISEONSIN 
Power Shovels © Crawler and Truck Cranes @ 
Overhead Cranes ® Hoists @ Arc Welders and 
Electrodes @ Soil Stabilizers © Diesel Engines 
© Pre-Fabricated Homes 


eliminates underbead cracking 
and permits the welding of 
“difficult” steel with little or 
no preheating. 

Other important advantages 
are: Better impact properties 
through a wider temperature 
range; Greater ductility at high 
tensile strengths; High-quality 
X-ray; As-welded corn 
that approach values ordinarily 
obtained only after stress re- 
lieving; More accurate control 
of alloying elements; No need 
for annealing before enamel- 
ing; Higher heats for higher 
deposition rates. 

Get better welds on “diffi- 
cult” steels — cut your costs. 
Get P&H Low-Hydrogen 
Electrodes from your P&H rep- 
resentative or local distributor. 


=Tear out coupon and mail today! .. 


yay ae 
4513 W. National , Wis 


Send me Bulletin R-26 on “te 
Low-Hydrogen Electrodes 





Nome 
Position 
Company 
Address 


City { ) Stote 


428 
loabineetieeheinminmweednibnmnee 





This welder can weld up to 50% 
more than he used to! 


With Worthington turning rolls 
any welder can get better welds 
and turn out real footage 


(Figure 1) 


No problem to boost welding footage as much as 50% when WHY WORTHINGTON TURNING ROLLS 


you use Worthington Turning Rolls. us SS vase 
f . Unless the work is turned continuously, good down- 
Previously the welder was forced to waste lots of time by ay a > obtainaite only in email asen 
having to crawl over cylindrical vessels, turn them by hand or con ah | anand eran aes tine 


wait for crane and hoist service. ier le cae pe S 
With Worthington Turning Rolls at work his footage is 

soaring and he produces neater, stronger welds with less 

effort. Now, power turns the vessel at any selected welding 


speed as he quickly spots longitudinal seams or continuously 
welds circumferential seams. 


Y.24 





To find out where you can see a nearby Worthington Turn- 
ing Roll, just ask us. For more data, ask for Bulletin 228. 
Worthington Corporation, Plainfield, N. J. 
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ELECTRODE COMPARISON CHART | 







































































































Stainless ASTM- Air Reduction Champion Eutectic General Hobart 
Electrode AWS Sales Co. Arcos Corp. Alloy Rods Co. Rivet Welding Alloys Electric Harnischfeger Bros. Cc 
Type No.' Spec. Co. Corp. Co. Corp. 
No. Airco® Champion'® G-E Hobart': 
307 (15)* 15-3 Min (Dc) Armorare B 307 B-1 W-130) AWac-L : 
Armorare C 
307 (16)? 19-9 Mn (AC-DC) Armorarc Mn 307 MN-2 W-2307 AW3C-T 
31) ETS “15-5 (0C) Chromend K Arcaloy 308 Lime 308-1 | Kaine Stain rods W-1308 Harstain 18-8 308 DC 
308 (16) £308-16 19-9 (AC-DC) Stainlend K Arcaloy 308 AC-DC 308-2 ‘ae Sino W-2308 Harstain “A” 18-8 308 AC-DC 
508 ELC (15) ~~ T5-5 ELC (Bt) Chromend K-LC 308 CF-1 W-1308 ELC 
308 ELC (1 19-9 ELC (AC-DC)® Arcaloy 308 ELC AC-DC 308 CF-2 W-2308 ELC 
305 (15) 309-15 25-12 (Dt) Chromend Ho’ Arcaloy 309 Lime 309-1 l “Tae “Staintrode  W-1309 Harstain 25-12 309 DC 
309 (16) 309-16 25-12 (AC-DC) Stainlend HC? Arcaloy 309 AC-DC 309-2 tes W-2309 Harstain “A” 25-12 309 AC-D( 
t 
309 Cb (15) 25-12 Cb (Dc) Chromend 25/12 Cb Arcaloy 309 Cb Lime W-1309 Cb 
309 Cb (1 25-12 Cb (AC-DC) _—_Stainlend 25/12 Cb Arcaloy 309 Cb AC-DC W-2309 Cb 
: (DC) Chromend HCN Arcaloy 310 Lime 310-1 W-1310 Harstain 25-20 310 DC 
310 (16) 310-16 25-20 (AC-DC) Stainlend HCN Arcaloy 310 AC-DC 310-2 W-2310 Harstain “A” 25-20 310 AC-D¢ 
310 Cb (15) -20 Cb (DC) Chromend HCN (Hi-Carbon)’ Arcaloy 310 Cb Lime 310 Cb-1 W-1310 Cb | 
310 Cb tig) 25-20 Cb {ac00) Chromend 25/20 Cb Arcaloy 310 Cb AC-DC 310 Cb-2 W-2310 Cb 
310 Mo (15) (DC) Chromend 25/20 Mo Arcaloy 310 Mo Lime 310 Mo-T W-1310 Mo 
310 Mo (16) 25-20 Mo (AC-DC) Arcaloy 310 Mo AC-DC 310 Mo-2 W-2310 Mo 
9 (DC)® Chromend 29/9 Arcaloy 312 Lime 312-1 W-1312 
312 29-9 (AC-DC)* Arcaloy 312 AC-DC 312-2 W-2312 
(DC) Chromend K Mo Arcaloy 316 Lime 316-1 f ge W-1316 Harstain 1-6-2 Mo 316 DC 
316 (16) 316-16 18-12 Mo (AC-DC) —Stainlend K Mo Arcaloy 316 AC-DC 316-2  eutie Strode W-2316 Harstain “A” 18-8-2 Mo 316 AC-D 
| A (Moly) (AC-DC) 
a] 18-12 Mo Cb (DC) 
316 Cb (16) 18-12 Mo Cb (AC-DC) 
) Chromend K Mo-LC W-1316 ELC 
W-2316 ELC 
: 8-12 3.5 Mo (DC) Arcaloy 317 Lime 317-1 W-Ia17 Harstain 16-6-3 Mo 
317-16 18-12 3.5 Mo (AC-DC) Arcaloy 317 AC-DC 317-2 W-2317 Harstain “A” 18-8-3 Mo 
Chromend K Mo Cb Arcaloy 316 Cb Lime W-I316 cb 
Arcaloy 316 Cb AC-DC W-2316 Cb 
35 Ni-ld Cr (Dc) _Chromend 15/35 Arcaloy 330 Lime 330-1 W-1330 330 DC 
> Ni-15 Cr (AC-DC) Arcaloy 330 AC-DC 330-2 W-2330 330 AC-D¢ 
HC Moc Arcaloy 330 Hc Lime W-1332 3 
” (06) Arcaloy 330 HC AC-DC 
U7 Th 347-15 19-5 Cb (DC) Chromend 19/9 Cb Arcaloy 347 Lime 347-1 — W-1347 Harstain 18-8 Cb 347 DC 
347-16 19-9 Cb (AC-DC) Stainlend 19/9 Cb Arcaloy 347 AC-DC 347-2 es Sino W-2347 Harstain “A” 18-8 Cb 347 AC-D 
\__A(AC- 
TS W Mo (DC)*  Chromend 15/9 W Mo 19-9 W Mo Lime 349 Mo-1 W-1349 
19-9 W Mo (AC-DC)°* 19-9 W Mo AC-DC 349 Mo-2 W-2349 
410-15 12 Cr (DC) Chromend 12 Arcaloy 410 Lime 410-1 W-1410 
410-16 Arcaloy 410 AC-DC 410-2 
430-15 16 Cr (DC) Chromend 16 Arcaloy 430 Lime 430-1 W-1430 
430-16 Arcaloy 430 AC-DC 430-2 
Chromend 18 Arcaloy 442 Lime 442-1 
Arcaloy 442 AC-DC 442-2 
28 Cr (Dec) Chromend 28 Arcaloy 446 Lime 446-1 W-1446 
Arcaloy 446 AC-DC 446-2 
502-15 6 Cr Mo (Dc) Chromend 5M° Arcaloy 502 Lime 502-1 EutecTrode fon W-T502 
: 502-16 Arcaloy 502 AC-DC 502-2 
ft] 5Cr-1 Mo (DC) Chromend 9 M® W-1505 
505 (1 








1Generally this type number pee with the AJSI type number or would carry such numbers 


were there an AIS! designation 


THE WELDING ENCINEER—October, 1952 


position. 


*An electrode having a (15) designation is known as a “lime-type” for use on d-c, reverse polarity, all- 


— 


2An electrode having a (16) 


*ELC: abbreviation for extr: 





| FOR STAINLESS-STEEL ELECTRODES ENGINEERING DATA SHEET No. 145 






























































































































































lobart Metal & National Page Steel Reid-Avery A. 0. Smith Universal Westinghouse 
os. Co. Lincoln McKay Thermit Maurath, Inc. Cylinder & Wire Div. Co. Corp. Welder Electric 
Electric Co. Co. Corp. Gas Co. Page- Corp. 
ybart!? Maurath'* Allegheny'* Racolloy'® Smithway'* Flexarc!? 
Armorloy A-6 Armorweld 6 Armorweld 307 SW-1o4 307 Lime 
307 Lime-Titania 
DC Stainweld Ad 18-8 DC Lime WaT 15-5 18-8 5 Dc Lime Sureweld 19-9 308 DC 308 Lime SW-lo2  StamarcA 300 Lime 
AC-DC _—Stainweld A7 18-8 AC-DC Type 308 18-8 $ AC-DC 308 AC-DC 308 Titania SW-362 308 Lime Titania 
T8-SELC DC Lime |Mal 19-9 308 ELC SW-262 
Murex 19-9 
18-8 ELC AC-DC 
DC 25-12 DC Lime “WaT 25-12 Sureweld 25-12 309 DC 2-12 SW-166 StamarcG 309 Lime 
AC-DC 25-12 AC-DC Type 309 309 AC-DC 309 AC-DC 309 Lime-Titania 
Stamweld BCb 25-12 Cb DC Lime Wal 25-12 Cb “12th ~—SSW-lov 309 Cb Lime 
25-12 Cb AC-DC Type 309 Cb 309 CB 309 Cb Lime-Titania 
De Stainweld D 75-20 De Lime WET IST Sureweld 25-00 310DC o>20Lime | SW-150  Stamarc) 310 Lime 
AC-DC 25-20 AC-DC Type 310 310 AC-DC 25-20 Titania © SW-359 310 Lime-Titania 
25-20 Cb De Lime tb 35-20 cb SW-169 310 Cb Lime 
25-20 Cb AC-DC Type 310 Cb 310 AC-DC 
25-20 Mo Dt Lime 35-20 Mo SW-T68 310 Mo Lime 
25-20 Mo AC-DC Type 310 Mo SW-368 310 Mo Lime-Titania 
29-9 Dc Lime S Type 312 312 Lime 
29-9 AC-DC 312 Lime-Titania 
De 18-8 Mo (316) Dc Lime Mal 18-6 Mo 310DC  Ie-l2(2-oMo) SW-lo0  Stamarcc 316 Lime 
AC-DC 18-8 Mo (316) AC-DC Type 316 316 AC-DC 316 AC-DC 316 Lime-Titania 
Stainweld C Cb Cb 
Type 316 Cb 
~ 18-12 Mo ELC SW-200 
18-8 Mo (317) DC Lime M&T 18-8-3 Mo Sureweld 19-9 Mo 317DC  (O-l2(s-4)Mo SW-lol  StamarcD | 517 Lime 
18-8 Mo (317) AC-DC} Type 317 317 AC-DC 317 AC-DC 317 Lime-Titania 
18-8 Mo Cb DC Lime Cb ~TE12thSCSW-158 318 Lime 
18-8 Mo Cb AC-DC 318 AC-DC 318 Lime-Titania 
DC 15-35 De Lime “WaT 15-35 330 Sureweld 15-05 =#=330D0 oo ~ StainareU  ——«2330 Lime 
AC-DC 15-35 AC-DC 330 AC-DC 
De Stainweld AS Cb 18-6 Cb DC Lime ~W&T 15-5 Cb 37 Sureweld 19-9 0b 347 DC  le@SCDLime SW-l5)  StamarcB 94) Lime 
AC-DC _— Stainweld A7Cb «18-8 Cb AC-DC Type 347 347 AC-DC  18-8Cb Titania SW-357 347 Lime-Titania 
349 Lime 
349 Lime-Titania 
12CrDC Lime Wael lecr M0 410 DC a 30) SW-I5 StamarcM 410 Lime 
12 Cr AC-DC 410 AC-DC 
TecrDc lime Waellocr 730 DC TH SW-154  StamarcN | 430 Lime 
16 Cr AC-DC 430 AC-DC 
Te Cr De Lime WaT 18 Cr ry] 
18 Cr AC-DC 
28 Cr De Lime “WaT 28 Cr v3 16 OC 46 Lime 
28 Cr AC-DC 446 AC-DC 
5 Cr Mo Dc Lime WaT 4-6 cr 502 2 DC Kid SW-151 Stainarc Y 502 Lime 
5 Cr Mo AC-DC 502 AC-DC 
; WaT 5 Cr Mo SW-152 
g a (16) designation is a titania type and an a-c, d-c electrode for all-position welding.  *Airco prefix. ‘LC: abbreviation for low carbon. uG-E prefix. \Page-Allegheny prefix. ‘°Smithway prefix. 
for extra-low-carbon. Special product usually made to order. °Lime-titania coating. "*Hobart prefix. '*Racolloy prefix. '"Flexarc prefix 


7HC: abbreviation for high carbon. ‘Champion prefix. ‘°Maurath prefix. 

















meman Wea us adaptability! 


250 Ibs. of VICTOR No. 1 bronze rod and 80 man 
hours of welding repaired this 10-ton, $10,000 gyratory 
crusher casting at West Coast Welding Company, Oak- 
‘ land, California. Job was done with VICTOR No. 310 
welding torch butt with No. 320 extension and No. 10 
and No. 12 Multiflame nozzles. 





Whatever the job . . . welding, cutting, heating, brazing, descaling . . . 
you'll start it quicker, finish it sooner with versatile VICTOR equipment. 





Here's why: 


e HAND-TIGHT QUICK-CHANGE nozzles and cut- 
ting attachments are on or off with a twist of the wrist 


LOOK FOR THE VICTOR 


DEALER SIGN —no wrench needed! 
Ask him to show you why e STEADY FLAME—set VICTOR torch ball-point con- 
it pays to standardize on trol valves to the flame you want and it stays! 
VICTOR. 
e EFFICIENT MIXING in VICTOR’S exclusive spiral 





mixer and gas proportioner means peak performance 
at every setting, with every type of VICTOR nozzle. 












GET THE FACTS —AND YOU’LL GET VICTOR 


VicIOR EQUIPMEN] COMPANY 


3821 Santa Fe Ave. 844 Folsom Street 1312 W. Lake St. 
LOS ANGELES 58 SAN FRANCISCO 7 CHICAGO 7 





Use VICTOR Hardfacing Rods 
on Parts Subjected to Abra- 
sion, Shock, Corrosion and 
































VicIOR EQUIPME 


3821 Santa Fe Ave. 844 Folsom § 
LOS ANGELES 58 SAN FRANCIS 








How to save 
on repair pc 





Available ina 

full range of sizes . 
for both acetylene if: 
and electric AC and DC 
application, both 
hand and auto- 

matic. Order 

a supply from 

your VICTOR 
dealer today 












niteenene ROD 
VICTORALLOY re 
‘nis 7 a 
: anes | — 
| vicrorie 1 pr} 
VICTORITE 6 “on 
VICTOR 7 

TUNGSMOOTH 








For better welding equ 
dealer sign. Dealer in« 





THESE CONDITIONS 


Abrasion and severe 


Red heat, impact, cor- 




























FOR 
SUCH EQUIPMENT 













Tractor rollers, dredge pump 
impellers, bucket lips and teeth, 
rock crushers, steel mill wobblers 









Scarifier sath dredge cutter 
blades, posthole augers, oil field 
tools, ditcher teeth 
Plowshares, sdieibian steel mill 
guides, cement chutes, shaft 
ae rolling mill guides 
Saw-teeth, carbon scrapers, wire 
guides, rocker arms 





Blanking, forming and trimming 
dies; cams, hot punches, pump 
shofts 


———————— 


Coal cutter bits, brick augers, 
pug-mill knives, screw conveyors 

















1g equipment and supplies look for the VICTOR 
ler inquiries invited. 


EN] COMPANY 


1312 W. Lake St. 
CHICAGO 7 








. warpage with EUT crTic 


WELDING ALLOYS 





minimize stress 








oO ca 
impossible? that’s what the Stolper Steel Products Corporation thought, too, until they 
actually tried these mew, entirely diferent EUTECTIC “Low Amp © EutecTrodes.® Then they 
came up with the astounding Case History shown below... Yes, we not only clei this amazing 
performance...we preve that Eutectic is different... prove that these new alloys selve 
metal-joining problems where conventional materials fail! _ le! us prove it in 
your shop... just as we have in over 78,000 other plants and shops throughout 
America ... There's no cost, no obligation involved ... just fill in and melll the coupon 
below for a free consultation-demonstration from one of our 350 trained District Engineers 


who stand ready to serve (==...) 










Net only “MILD” steel, but also high carbon steel; cast steel; high-speed 
steel; 9 steel; stainless and all alley steels, structural steel; aircraft 
steel, etc., in addition to all other metals from “A” for Aluminum te “Z" 
for Zinc can be joined faster, better, and more 
economically with one of the more than 150 
different “Eutectic Low Temperature Welding 
Alloys". (Allarc, torch and furnace applications.) 





you from coast to coast. 


AMERICA’S LEADING INSTITUTION 
DEVOTED TO THE RESEARCH AND MANUFACTURE OF 
SPECLALIZED METAL-JOINING ALLOYS 

















SAVES 40% ON LEAD-COATED 
STEEL-PLATE WELDING COSTS 
“Having just completed o series of 
tests using EUTECTIC’s rods on Terne 
Plate tanks, |-thought you would be 
interested in the following typical 

results. 

TIME SAVINGS PER 100 TANKS! 
Airtack and weld complete. .43.7% 
Wire Brush welds......... 18.6% 
Test and Repair leaks...... 32.6% 
“This reflects a savings of 43.85 
hours (40%) per 100 tanks. The 
comparisons were made on produc- 
tion runs and the hours per 100 tanks 
shown are actual time study stand- 
ards used for incentive purposes. 

“| wish to thank you for the splendid 
cooperation which made this sav- dun nvoenhaddcsccbadeoentuanasetenesehees MED bebeiser 
ings possible.” —1. L. D., ind. Eng., 
Stolper Stee! Products Corp, ——— CN reece eee eee e ee eee eens MOMs cc eeeeceeer eres hike 








EUTECTIC WELDING ALLOYS CORPORATION | 
172nd Street & Northern Bovlevord, Flushing 58, New York, N.Y. 
WE-10 
This new manvol of yours sounds like o very helpful book. Send me o FREE copy 
with the understanding that there will be no cost or obligation now or loter 































BES o cccccccacccccecoveceesecndcnssenesecceseseseves 








Firm 
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PHILADELPHIA PREVIEW 


(Continued from page 69) 





by R. W. Huber and Thomas R. Gra 


ham, Bureau of Mines. 


| 
] 
STRUCTURAL AND FABRICATING | 


A structural session will be held on | 
Tuesday morning under the chair- | 
manship of LaMotte Grover, Air Re- | 
duction Sales Co. I. E. Boberg, Chi- | 
cago Bridge & Iron Co., will serve as | 
co-chairman. Papers are: 

Behavior of welded portal frames, 
by E. R. Johnston, Lynn S. Beedle, | 
Fritz Engineering Lab., Lehigh Uni- | 
versity, and J. M. Ruzek, of C. F. 
Braun & Co. 

Residual stress and the compressive | 
strength of steel, by Lynn S. Beedle | 
and A. W. Huber, of Fritz Engineer- 
ing Lab., Lehigh University, and 
Bruce G. Johnston, University of | 
Michigan. 

How to save cost by designing for | 
structural welding, by Alfred E. Pear- | 
son, The Ingalls Iron Works Co. 

Distortion structural 
fabrication, by Gordon Cape and 
Llewellyn Jehu, Dominion Bridge Co., 


Ltd. 


A session on fabricating procedures 


control in 


will be held on Monday afternoon. | 
Fred L. 


Works, is chairman, and H. C. Camp- 


Plummer, Hammond _ Iron 


bell, Arcos Corp., co-chairman. Pa- | 
pers are: 

Fusion welding techniques for jet- 
aircraft components, by Arnold S., | 
Rose and Morton A. Braun, I. T. E. 
Circuit Breaker Co. 

Should preheat be substituted for 
high-tem perature stress relief in the | 
codes?, by E. Paul DeGarmo, Uni- 
versity of California. 

Chromium recovery during sub 
merged-are welding, .by James G. | 
Kerr, and David A. Elmer, of C. F. | 
Braun & Co. 


Pipe AND MARINE WorK 


A session on pipe welding will be 
held Friday morning under the chair- 
manship of a man who knows a great 
deal about this subject—Eric R. Sea- 
bloom, of the Crane Co., Chicago. | 
A. J. Erlacher, United Engineers & 
Constructors, will serve as co-chair- 
man. Papers are: 

Pipe welding in the petroleum re- 
fining industry, by Albert W. Zeu- 
then, Socony Vacuum Oil Co. 
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Circular design — essential to 
uniform heat distribution 


Automatic temperature conirol, 
175 to 550° F 


Protects 350 Ibs. of 10” to 18” 
size rods 


Sturdy reinforced-welded 
sheet metal construction 


840 watt heat unit, 110/220 
or 220/440 volt AC 


Unpackaged welding electrodes 
(low hydrogen, stainless steel 
types) pick up moisture fast. 


Within 2 hours, rods exceed 
U. S$. Govt. limit of .2% ... 
within 24 hours moisture ab- 
sorption may exceed 5.2%! 
Moist electrodes are responsible 
for most welding headaches — 
rough welds, X-Ray porosity, 
under-bead cracking. Resulting 
reworking, rejects, rod scrap 
often cost you many dollars per 
day. Assure yourself better 
quality welds . . . for less than 
a dime per day operating cost. 
Protect electrodes with Dry-Rod, 
the original Electrode Oven. See 
your welding supply dealer or 
write direct for details. 


DryRod—always made by, and now also sold by PHOENIX 


Phoenix Products Co. 


Milwaukee 16 Wisconsin 


DryRod—aiways made by, 
and now sold by PHOENIX 


1952 


— Trodemort, Type 200 


WRITE FOR FULL 


Phoenix 


Products Company 
4715 N. 27th St., Milwavkee 16, Wis. 


Clip coupon, attach to letterhead or mail | 


direct for new bulletin DR-2. 








PROTE 67 (0), 


from 
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Use ARCOS Low Hydrogen Electrodes 





ARCOS A.W.S. 
GRADE SPEC. 


Tensilend 70 E7016 
Tensilend 100 E10016 
Tensilend 120 £12015 
Manganend 1M E9015 
Manganend 2M E10015 
Nickend 2 E8015 
Chromend 1M E8015 
Chromend 2M _ E9015 











With Arcos Low Hydrogen Electrodes you can pro- 
duce sound weld metal without the need for preheat 
or post heat frequently required with mild steel 
electrodes. Correct selection and blending of coat- 
ing ingredients, and controlled-cycle, high temper- 
ature baking produce a moisture-controlled coating 
that safely minimizes the gases released in welding. 

The moisture-proof wrapping on every 5 and 10 
lb. package in a box of electrodes prevents mois- 
ture pick-up in shipment and storage. 

Added together, these Arcos ‘‘quality controls’’ 
assure you consistently sound weld metal on every 
high tensile steel application. ARCOS CORPORA- 
TION + 1500 South 50th St., Philadelphia 43, Pa. 


WELD WITH \ 


Specialists in Stainless, Low Hydrogen and Non-Ferrous Electrodes | 
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Arc welding of low chromium- 
molybdenum steel pipe, by J. Bland, 
L. J. Privoznik and F. J. Winsor, 
Standard Oil Co. of Indiana. 

Effect of stresses and stress relief 
on the bursting strength of circum- 
ferentially welded cylinders, by L. J. 
Privoznik and F. J. Winsor, Standard 
Oil Co. of Indiana. 

The ship structure sessions, promi- 
nent at the last several conventions of 
the American Welding Society, are 
omitted from this year’s program. 
Instead there will be two sessions on 
marine construction. To judge by the 
titles of the papers, these sessions will 
be more on the practical and less on 
the theoretical and research side than 
the predecessor ship structure ses- 
sions. 

David P. Brown, American Bureau 
of Shipping, is chairman of the first 
marine construction session, to be 
held on Thursday morning. A. A. 
Holzbaur, Sun Shipbuilding & Dry 
Dock Co., is co-chairman. Papers are: 

New rules for welding low-alloy 
ferritic pipe material, by Commander 
Charles F. Perry, U. S. Coast Guard. 

Evaluation of brittle failure re- 
search, by Paul Ffield and Ed 
Sweeney, Bethlehem Steel Co. 

An investigation on peening, by P. 
L. Calamari, F. J. Crum, G. W. Place, 
American Bureau of Shipping. 

H. W. Pierce, New York Shipbuild- 
ing Corp., is chairman at the second 
session on Friday morning. J. Lyell 
Wilson, consulting naval architect, is 
co-chairman. Papers are: 

Observations on experience with 
welded ships, by David P. Brown, 
American Bureau of Shipping. 

Prevention of marine corrosion by 
metallizing systems, by Howard Van- 
derpool, Metallizing Engineering Co. 

Failure and defects encountered in 
welded ship construction, by Ralph 
D. Bradway, New York Shipbuilding 
Corp. 


WELDABILITY 


There are to be four sessions on the 
rather broad subject of “weldability,” 
at which a total of 14 papers will be 
presented. These are the technical pa- 
pers that are really technical. 

R. E. Somers, of Bethlehem Steel 
Co., is chairman of the first weld- 
ability session on Tuesday morning. 
A. B. Gordon, Linde Air Products 
Co., is co-chairman. Papers are: 

Further studies of the crack sensi- 
tivity of aircraft steels, by A. W. 
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Steinberger and J. Stoop, Curtiss- 
Wright Corp., Propeller Division. 

Effect of geometry on stresses in 
circular patch specimen, by Alan V. 
Levy and Harry E. Kennedy, Univer- 
sity of California. 

Evaluation of the circular patch 
weld test, by John E. Hockett and L. 
O. Seaborn, University of California. 

Relationship of welding technique 
to penetration and dilution, by Clar- 
ence E. Jackson and Arthur E. Shrub- 
sall, Union Carbide and Carbon Re- 
search Laboratories. 

E. M. MacCutcheon, Jr., Bureau of 
Ships, Navy Department, is chairman 
of the second weldability session on 
Tuesday afternoon. L. J. Larson, Allis- 
Chalmers Mfg. Co., is co-chairman. 
Papers are: 

Effect of strain rate on twinning 
and brittle fracture in low-carbon 
steel, by D. Rosenthal and C. C. Wool- 
sey, Jr., University of California. 

Interpretation of test data regard 
ing brittle strength and transition 
temperature of structural steel, by N. 
M. Newmark and W. C. Hoeltje, Uni- 
versity of Illinois. 

Factors affecting the resistance of 
pressure-vessel steels to repeated 
overloading, by Robert D. Stout, 
John H. Gross and Schillings Tsang, 
Lehigh University. 

L. C. Bibber, of United States Steel 
Co., is chairman of the third weld- 
ability session on Wednesday morn- 
ing. Captain R. H. Lambert, USN, is 
co-chairman. Papers continue to have 
long titles: 

Relation of preheating to low-tem- 
perature cooling rate embrittlement 
and microcracking, by A. E. Flanigan 
and T. Micleu, University of Califor- 
nia. 

Initiation and propagation of brit- 
tle fracture in structural steels, by 
Peter P. Puzak, Earl W. Eschbacher 
and William S. Pellini, Naval Re- 
search Laboratory. 

Continuous cooling transformation 
of weld heat-affected zones, by W. R. 
Apblett, Jr., L. K. Poole and W. S. 
Pellini, Naval Research Laboratory. 

Determination of optimum condi- 
tions for the automatic welding of 
hardenable steels, by C. R. McKinsey 
and J. F. Collins, Union Carbide & 
Carbon Research Laboratories, Inc. 

R. D. Thomas, Jr., Arcos Corp., is 
chairman of the fourth and _ final 
weldability session on Wednesday 
afternoon. C. B. Jenni, General Steel 
Castings Corp., is co-chairman. Pa- 
pers are: 


> TESTED 


for superior 
weld strength 


o\ 


PHYSICALLY 
RIGHT 


WELD METAL 


Use ARCOS Stainless Electrodes 


Because Arcos applies a series of mechanical performance tests 
for strength, toughness, and ductility to all types of Stainless weld 
metal, you can be sure that your deposits with Arcos Stainless 
Electrodes will be physically “‘right’’. Whatever the job require- 
ment—ability to withstand heavy loads, high pressures, or severe 
shocks—you'll get the results you want. 

Other Arcos “‘quality controls’’ assure that the weld metal will 
be chemically and metallurgically ‘‘right’’ as well. That's why 
it will pay you to depend on Arcos Stainless Electrodes for the 
correct combination of properties that lead to sound welds on 
every job. ARCOS CORPORATION - 1500 South SOth St., 
Philadelphia 43, Penna. 


WELD WITH 


Specialists in Stainless, Low Hydrogen and Non-Ferrous Electrodes 
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"“’ GREATEST BRAZING 
SHOW ON EARTH" 


NATIONAL METAL CONGRESS 
PHILADELPHIA ¢ BOOTH 110 


? 
ycaTioNnal: 
epucatrr 


puTeResTine! 


Amazing: 


3-ring exhibition of metal joining 
strength, speed and versatility by the 
world-renowned EASY-FLO and 
SIL-FOS low-temperature silver braz- 


ing alloys. 


IN RING 1 > 
Eye-opening demonstration of torch braz- 
ing ease and versatility. Also, surprising 
carbide tool tipping performance by a 
new member of the famous H&H braz- 


ing troupe — Trimetal. 


CENTER RING> 


EASY-FLO in a reveal- 
ing exhibition of pro- 
duction brazing —turn- 
ing out finished assem- 
blies with the greatest 


« 

IN RING 3 

From the four corners 
of industry — four 2- 
minute movies of 
EASY-FLOand SIL-FOS 
in action. 


BRAZING EXPERTS 
always on hand to dis- 
cuss your own brazing 
jobs and problems. 








IF YOU DON’T GO TO THE SHOW 


Ask us to send a field engineer to demon- 
strate the alloys in your plant. Or get the 
facts from our nearest distributor. 


BULLETIN 20 


will also give you the full 
EASY-FLO and SIL-FOS story. 
Write for a copy today. 








OFFICES ond PLANTS 


HANDY & HARMAN 


General Offices: 82 Fulton $1., New York 38, M. Y. 
DISTRIBUTORS IM PRINCIPAL CITIES 


WHALE RY 
p 


CHICAGO, Ht 

CLEVELAND, OFQ Suen 
OFTROIT, MICH 

LOS ANGELES, Cat 

TORONTO, CANADA 

MONTREAL, CANADA 


THE 


Embrittlement of high-strength fer 
ritic welds, by Peter P. Puzak and 
William S. Pellini, Naval Research 
Laboratory. 

Temper brittleness in low-alloy 
metal, by Richard P. Wentworth and 
Hallock C. Campbell, Arcos Corp. 

Effects of electrodes and welding 
conditions on the ductility of are- 
welded mild steels, by Ernest F. Nip- 
pes and Alexander Lesnewich, Rens- 
selaer Polytechnic Institute. 


SuMMING It ALL Up 


On the whole, it appears to be an 
excellent convention program. Wheth- 
er you are a long-hair or a practical 
shop man, you should find plenty to 
interest you. We are glad to see that 
more time is left open for the Metal 
Show and for extra-curricular con- 
vention activities. If you are coming 
there for work, however, the thirty- 
third AWS convention should be right 
down your alley. 





A ROYAL WELCOME 


(Continued from page 70) 





Philadelphia the week of the Metal 
Show. These are: American Welding 
(Bellevue-Stratford Hotel) : 
American Society for Metals (Hotel 
Benjamin Franklin); Institute of 
Metals Div., American Institute of 
Mining and Metallurgical Engineers 
(Hotel Adelphia) and Society for 
Non-Destructive Testing (Hotel Syl- 
vania). 

The American Society for Metals 
will hold its annual seminar on the 
Saturday and Sunday preceding the 
Metal Show, Oct. 18-19. Subject of 
the 1952 ASM seminar is “Modern 
Research Techniques in 
Metallurgy.” 


Society 


Physical 


METALLOGRAPHIC EXHIBIT 


ASM will also hold its seventh 
metallographic exhibit during the 
week of the Metal Show. A large area 
has been reserved within the Phila- 
delphia Convention Halls so that dis- 
plays can be shown to best advantage. 

Ten classifications of “micros” are 
designated for the contest: (1) tool 
steels and tool alloys; (2) stainless 
and heat-resisting steels; (3) other 
steels and irons: (4) aluminum, 
magnesium, beryllium, titanium and 
their alloys: (5) copper, zine, lead. 
nickel and their alloys: (6) metals 
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and alloys not otherwise classified; 
(7) series showing transitions or 
changes during processing; (8) sur- 
face phenomena; (9) results by un- 
conventional techniques (other than 
electron micrographs); (10) slags, 
oxides and inclusions. 

A committee of judges will award 
a first prize (blue ribbon) to the 
best entry in each classification. 
Honorable mention will be awarded 
to those approaching the winners. 
Work that has appeared at previous 
ASM metallographic exhibits is not 
eligible for either display or prizes. 

A grand prize (engrossed certificate 
and $100 cash) will be presented 
to the exhibitor whose entry is ad- 
judged best in the show. The grand 
prize entry becomes the property of 
the American Society for Metals and 
will be displayed permanently in the 
Society's national headquarters. 

The 1952 metallographic exhibit 
will also include a competition for 
undergraduate students. First prize 
is a bronze medal and $25 cash; 
honorable mention, a ribbon and $10 
cash. 

Throughout the week, the Amer- 
ican Welding Society and the Amer- 
ican Society for Metals will hold 
morning, afternoon and evening meet- 
ings. The Institute of Metals Division, 
AIME, will hold daily and evening 
technical sessions Monday through 
Wednesday. The Society for Non- 
Destructive Testing will hold sessions 
during four days of the week. 


New INSPECTION METHODS 


Progress in the field of non-de- 
structive testing has been amazing. 
Some of the topics listed for dis- 
cussion in the Society’s annual pro- 
gram read like the pages of a science- 
fiction magazine. Here are a few of 
the new developments. 

Industrial betatron. 

Polaroid process for one-minute 
radiography. 

Micro-radiography. 

Fluorescent X-rays. 

Radiography with iridium 192. 

Immersion ultrasonic testing tech- 
niques. 

Geophysics as related to  non- 
destructive testing. 

Search coil flaw detection. 

Metal comparator. 

Liquid penetrant inspection. 

Wire-resistant strain gages. 

Measurement of ionization in di 
electric structures. 


THE WELDING ENGINEER—October, 1952 





cleaning weldments for Frank G. 
Hough Company with a 


WHEELABRATOR 


Welding spatter and flux is removed in minutes by the airless Wheela- 
brator to save hours of wire brushing, grinding and chiseling. Welded 


areas are spotlessly cleaned to provide a perfect anchor for bonding the 
final finish. 


For the Frank G. Hough Co., where two full shifts and 14 men had been 

unable to maintain existing schedules by wire brushing, chipping and 

grinding, the Wheelabrator handles the vastly expanded production at 

a savings of 64 man hours daily. Finishing operations have been placed 
on a production of dollars in production costs. In ad- 
dition, the thoroughness of Wheelabrator cleaning 
provides a uniform surface to which paint adheres 
tenaciously. 


The use of the Wheelabrator in the welding industry is de- 
scribed in the bulletin, “How Weldments are cleaned faster 
and cheaper with a Wheelabrator.” Airmail your request for 
a free copy today. 


WMezECAe AEE 


AIRLESS BLAST 
WHEELABRATOR & EQUIPMENT CORP CLEANING 





857 S. Byrkit St., Mishawaka, Ind. 
WORLD'S LARGEST BUILDERS OF AIRLESS BLAST CLEANING EQUIPMENT 
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A jet turbine stator section fabricated of cobalt 


base alloy and AIS! 310 stainless steel, 
brazed with NICROBRAZ. 


New corrosion resistant alloy brazes 
stainless steel for 2000° F. service 


CoLMONOY NICROBRAZ is a heat and corrosion resistant nickel- 
chrome alloy, developed primarily for brazing stainless steels and 
special alloys. It has these highly desirable qualities: 


NICROBRAZ resists high heat. A 
NICROBRAZ joint in a stainless steel 
assembly has a tensile strength equal 
to that of the parent metal while the 
assembly is operating at 2000° F. This 
quality ranks NICROBRAZ above any 
other known material for brazing parts 
for service in the high temperatures of 
modern aeronautical power plants. 


> 


‘ ~ hi 
Previously cast, this fuel injection nozzle support 


assembly is now stamped (right) of S$ 590 stainless 
alloy and then brazed (left) with NICROBRAZ. 


Heat exchanger is made up of five corrugated 
and six flat sheets of 316 stainless steel, .010” thick. 
Brazed with NICROBRAZ in one operation. 


Mercury bulb and tube assembly. Tube is .032" 
stainless stee! with .006" I.D. hole. Five joints brazed 
in one operation with NICROBRAZ. 
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NICROBRAZ resists oxidation and 
corrosion. It is extremely resistant 
to the action of most chemicals and 
retains its physical properties under 
oxidizing conditions. Previously, for 
lack of a corrosion resistant brazing 
alloy, many stainless steel assemblies 
have been machined from the solid, or 
welded or assembled by mechanical 
means. With NicroBRAz they’ll be 
made more easily and at less cost. 
NICROBRAZ will change design thinking 
in many industries, such as: aeronau- 
tical, automotive, food, dairy, pharma- 
ceutical, nuclear energy, control instru- 
ments, chemical, and oil refining 


NICROBRAZ is available as a powder or 
in strip and shim stock. It flows readily 
at 2100° F. in a pure dry hydrogen 
atmosphere, and will penetrate a con- 
tact joint by capillary action. When 
brazing stainless steels, a stable new 
alloy is formed by the NIcROBRAZ 
alloying with the parent metal. Its 
ductility, strength, and corrosion re- 
sistance is then about the same as that 
of the parent metal and it has a much 
higher melting point then the original 
NICROBRAZ. 


Wall Colmonoy Corporation maintains 
a plant at Detroit with the equipment 
necessary for the development and pro- 
duction of stainless steel joining oper- 
ations utilizing NicrosBraz. Bright 
annealing, bright hardening, complete 
heat treating, and the brazing of stain- 
less steel and other alloys can also be 
processed in our plant. 


For more information contact Wall 
Colmonoy Corporation, 19345 John R 
Street, Detroit 3, Michigan. 

Branches; Long Island City, Buffalo, 
Chicago, Houston, Los Angeles, Montreal. 


WALL COLMONOY 


HARD FACING ALLOYS 
\ us sonn STREET DETROIT 3, MICHIGAN 
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Here are some names culled from 
the 1952 list of exhibitors. If we have 
omitted anyone who should have been 
included, our profound apologies. 


List of Exhibitors 


Acetogen Fabricators, Inc., Phila- 
delphia; Air Reduction Sales Co.. 
New York: Allegheny Ludlum Steel 
Corp., Brackenridge, Pa.; Alloy Rods 
Co., York, Pa.; Alpha Metals, Inc., 
Jersey City, N. J.; American Brake 
Shoe Co., American Mang. Steel Div., 
New York; American Brass Co., The. 
Waterbury, Conn.; 
& Cable Co.. Ine.., 
ican Optical Co., 
Buffalo, N. Y., American Platinum 
Works, The, Newark, N. J., American 
Silver Co., Inc., Flushing, N. Y.: 
American Wheelabrator & Equip. 
Corp., Mishawaka, Ind.; Ampco 
Metal, Inc., Milwaukee; Arcair Co.. 
Bremerton, Wash.; Arcos Corp., Phil 
adelphia; Aronson Machine Co.. 
Arcade, N. Y.; Acme Mfg. Co., De- 
troit (Ferndale), Mich.; American 
Pullmax Co., Inc., Chicago. 

Babcock & Wilcox Co., Beaver 
Falls, Pa.; Bausch & Lomb Optical 
Co., Rochester, N. Y; Beryllium 
Corp., The, Reading Pa.; Bridgeport 
Brass Co., Bridgeport, Conn.; Brush 
Development Co., Instrument Div., 
Cleveland. 

Challenge 
Grand Haven, 


American Chain 
Bridgeport; Amer- 


Instrument Div.., 


Machinery Co., The, 
Mich.; Chase Brass & 
Waterbury, Conn.; Chi 
cago Tool & Engineering Co., Chi- 
cago; Carpenter Steel Co., Reading, 
Pa.; Clinton Machine Co., Warner 
Div., Detroit; Crucible Steel Co. of 
America, Pittsburgh. 

Diversey Corp., The, Chicago; 
Dow Chemical Co., Midland, Mich.; 
Diamond Iron Works, Mahr Mfg. Co. 
Div., Minneapolis. 


Copper Co., 


Products, Inc., Cam-Lok 
Div., Cincinnati; Erico Products, 
Inc., Cleveland: Eutectic Welding Al- 
Flushing. N. Y. 

Fostoria Pressed Steel Corp., The, 
Fostoria, O. 

General Electric Co., 
Sales Div., Schenectady, N. Y.; Gen- 
eral Electric Co., Milwaukee; Gra- 
ham Manufacturing Corp., Ferndale. 
Mich.; Gregory Industries, Inc., Nel- 
son Stud Welding Div., Lorain, O. 

Hammond Machinery — Builders. 
Inc., Kalamazoo, Mich.; Handy & 
Harman, New York; Harnischfeger 
Corp., Milwaukee; Heath Engineer- 
ing Co., Fort Collins, Colo. 


Empire 


loys Corp., 


Apparatus 
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International Nickel Co., Inc., New ak ; ‘geet . ¥ has 
York; Invincible Vacuum Cleaner 
Mfg. Co., Dover, Ohio. 5 TAI N L £ Ss S t xX P . be T Ss 

K S M Products, Inc., Merchant- i.) oot : ewe a 
ville, N. J.; Kelite Products, Inc., Los 
Angeles; Kelley-Koett X-Ray Corp., 

Covington, Ky. 

Lepel High Frequency Labs., Inc., 
New York; Lincoln Electric Co., 
Cleveland; Linde Air Products Co., 
New York. 

Magnaflux Corp., Chicago; Make- 
peace Co., D. E., Attleboro, Mass.; 
Mall Tool Co., Chicago; Mallory & 
Co., Inc., P. R., Indianapolis; Mc- 
Graw-Hill Publishing Co., Inc., New 
York; Metal & Thermit Corp., New 
York; Metalweld, Inc., Philadelphia; 
Miller Electric Mfg. Co., Appleton, 
Wis.; Mid West Abrasive Co., Owos- 
so, Mich.. 

National Cylinder Gas Co., Chi- 
cago; National Lead Co., New York; Ls . ‘ 

National Torch Tip Co., Pittsburgh; } 

National Welding Supply Assoc.. | 

Philadelphia; North American Phil- SINGLE PHASE fox PRODUCTION 
ips Co., Inc., Mt. Vermon, N. Y. { - 

Oakite Products, Inc., New York; } LINE WELDING i 
Ohio Crankshaft Co., Tocco Div., | 
Cleveland; O’Neil-Irwin Mfg. Co.., 

Lake City, Minn.; Osborn Mfg. Co.., 
Cleveland. 

Pangborn Corp., Hagerstown, Md.; 
Phillips Mfg. Co., Inc., Chicago: 
Picker X-Ray Corp., White Plains. 
\. Y.; Precision Welder & Machine 
Co., Cincinnati; Progressive Welder 
Sales Co., Detroit. 

Radio Corp. of America, RCA Vic- 
tor Div., Camden, N. J.; Raytheon 
Manufacturing Co., Waltham, Mass. ; . 

Reynolds Metals Co., Louisville, Ky.: If you're welding stainless steel 
Ryerson & Son, Inc., Joseph T.. Chi- f ~ Or alloys suchas Nimonic and { P 
cane. want the lowest cost and most efficient methods possible, 

Sciaky Bros., Inc., Chicago; Smith ra eeeerans story before you buy your first piece of 
Wats Eira Com Mine | The weer pictured. hi'pge are pro  hiomen 

‘ to a nationally known stainless steel fabricator* who has 
worked with Federal engineers in making exhaustive 
studies on the subject. The welders are of the Federal 
Press Type Single Phase design that have been in constant 
use by this company for many years. 

\merica, New York; Turco Products, One of the nation’s largest builders of resistance welders . 
Inc., Los Angeles. of all types — single phase or three phase — Federal will 

Union Carbide & Carbon Corp., help you get the exact welder you need to do the best job. 
Haynes Stellite Div., Kokomo, Ind.; ' +, Contact your nearest Federal representative or write direct. 
Union Carbide & Carbon Corp., New Mame oa request. i 
York; Union Carbide & Carbon 
Corp., National Carbon Div., New 
Y ork. 

Wall Colmonoy Corp., Detroit; 
Weldwire Co., Inc., Philadelphia; 
Westinghouse Electric Corp., Pitts- 
burgh; Whitehead Metal Products 
Co., Inc., New York; Worthington 
Corp., Plainfield, N. J. 


Sperry Products, Inc., Danbury, Conn. 

Tempil Corp., New York; Titanium 
Alloy Mfg. Div., National Lead Co., 
New York; Titanium Metals Corp. of 


; 


, . 
| 
—— 
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New Products... 


GOOD ROOT beads are easier when 
special tape holds in all the flux 


Glass Tape Aids Welding 
251 NEW pressure-sensitive tapes, 

Scotch” brand, are used to 
hold the flux in place on submerged- 
are welding jobs. The tape holds the 
flux until the stringer bead for the 
weld joint is completed. The tape has 
been tested on weld joints ranging 
between 14 and 3-in. thick. 

Applied to the underside of weld 
joints, the tape burns off when the 
metal reaches a red heat. For welding 
operations using up to 700 amp heat, 
No. 710 tape (acetate backed) per- 
forms well; for welds requiring 900 
amp heat, the No. 365 tape (glass 
cloth backed) is used. This method 
has been extensively used at Farrar 
& Trefts, Inc., Buffalo, N. Y., says 
the manufacturer. 

MINNESOTA MINING AND Me. Co.. St. 
Paul 6, Minn. 


INTERCHANGEABLE torch tips and soldering iron recommend a new air- 


acetylene heating outfit. Torch has special handle and regulator is also new 


3-in-1 Torch Kit 
252 FuLt capacities of five sepa- 
rate outfits for soldering, heat 
ing and light brazing are combined in 
one new “Prest-O-Lite” outfit. Jobs 
within the range of the kit include 
delicate soldering in television work 
to heating frozen pipes. 

Four interchangeable torch tips 
and a pointed copper soldering iron 
fit a precision control handle that 
equipped with a pilot needle valve in 
the shutoff valve. This needle valve 
can be adjusted to keep only a small 
pilot flame burning on an intermit- 
tent work schedule. A one-quarter 
turn of the valve operates it. 

An acetylene pressure regulator of 
the newest design is included in the 
outfit. It delivers acetylene at any 
pressure up to 13 psi as long as usable 
pressure remains in the tank. Hose 


Pocket Microscope 


253 For quick checks on the size 
e . 

of blowholes or cracks in 
welds, the “Optometer” pocket meas- 
uring-microscope has many advan- 
tages. An engraved scale mounted in 
the body tube reads directly to 0.002 


86 


in. and estimations can be made 
easily to 0.0005 in. The tool is about 
the size of a fountain pen and fits a 
shirt pocket. 

NATIONAL INSTRUMENT Co., Ballti- 
more 15, Md. 


with standard “A” size (left hand 
thread) fittings and a metal carrying 
case complete the outfit. 

A 4-in-1 outfit also is being pro- 
duced in the “Prest-O-Lite” line which 
covers the same range of work as the 
larger kit except for soldering jobs 
where an iron is needed. 

LinpE Air Propucts 
York City 17. 


* 


Co.. New 


ht 
\ 


Tubular Weld Preheater 
254 NewEsT heating aid for weld- 
oat . . . 
ing steel pipe and plate is 
Chromalox electric tubular heater 
available in special shapes to fit al- 
most any weld contour. The heaters 
are placed between the weld line and 
larger sections of cold metal to form 
“heat dams” that slow conduction of 
heat away from the weld. On straight 
line welds, the heaters are held in 
place about 6 in. from the joint by 

bolting them to tack-welded studs. 
The heaters will build up a 400-500 
F preheat in the weld zone before 
welding begins. If left on after the 
joint is completed, they provide any 
type of postheat cycle required also. 
Epwin L. Wiecanp Co., Pittsburgh 


Q 
o. 
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A- ; WELDER 
for | Armor Welding 
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80-VOLT UNIT BRINGS BETTER ARMOR WELDING 
WITH LOW HYDROGEN ELECTRODES 


In answer to the increased demands of the armament program, 
Westinghouse has developed an 80-volt machine to obtain better 
quality welds with low hydrogen electrodes. The new 400- and 500- 
ampere, 80-volt units supplement the proven 65-volt line. They are 
equipped with built-in voltage reducing controls. 

Primary capacitors are included for raising the primary power 
factor to approximately 80% at rated load. Units are designed to 
automatically disconnect all but one of their capacitors during idling. 
The remaining capacitor furnishes the excitation kva of the trans- 
former. A built-in, 2-pole, F-frame breaker serves as a disconnect switch. 

For further information on these new 400- and 500-ampere 
ratings or on other Westinghouse welding equipment, write 
Westinghouse Electric Corporation, Welding Division, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-21612 


WELDING EQUIPMENT 
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6,000 Lb R-W Holders 
255 AN entirely new approach to 
heavy-duty electrode - holder 
construction has produced the Mal- 
lory “Nu-Twist” line for spot welding 
forces over 6,000 lb. The new design 
includes flat mating surfaces between 
holder electrode to eliminate 
threaded tapered connec tions. 
Flat surfaces will support the highest 
welding pressure, yet can be quickly 
removed by hand. They are silver- 
plated for low contact resistance. 
No tools are needed to work the 
hand-operated electrode locking nut. 


and 
and 


A special double-grooved construc- 
tion in the bore of the locking nut 
positively aligns electrode centrally 
in the holder and locks it in position. 

An O-ring seal provides water-tight 
The hole 


coolant and 


+ wall thickness of the electrodes are 


* 


proportioned to insure efficient cool- 
ing with enough metal section to carry 
the higher welding currents without 
overheating. The retractable coolant 
head permits retracting the adjusta- 
ble coolant tube when removing or 
installing electrodes. The tube locks 
automatically into normal position 
when the head is in operating position. 
The Mallory “Nu-Twist” holders 
are available from stock in 8 and 12- 
in. lengths and in 114, 184, 2 and 2%4 
in. barrel diameters. Electrodes are 
available from stock in Elkaloy A. 
Mallory 3 and Mallory 100 metal. 
P. R. Matiory & Co., Indianapolis 
6, Ind. 


7 * 


Heavier Aluminum Etch 


256 Composition No. 60 is a new 
aJ0D . 2 : 

Oakite material designed to 
produce a heavier, more uniform etch 
on aluminum. It is said to etch rapid- 
ly, giving a controlled etch of any 
depth desire, eliminates hard scale 


88 


build-up on tanks and heating coils 
and provides consistent etching with- 
out excessive foaming or fuming. 
Etched parts will rinse readily in 
cold or hot water, says Oakite. 

OakiTE Propucts, INc., New York 
City 6. * * * 


> 





New Bonding Agent 
a7 A UNIQUE new bonding agent, 


“ChemoTec.” will efficiently 
join aluminum, manganese, titanium 
and other metals at low heats of 250 
to 300 F, says the maker. Metals can 
also be joined to ceramics, glass or 
wood by the new agent which is avail 
able in rod, powder, paste and liquid 
forms. 

In rod form it is applied as in 
welding, except that the heat required 
is much lower. Maximum strength is 
obtained in close fitting joints (clear- 
ance of from 0.004 to 0.008 in.). 

It bonds by capillary and chemical 
action, the latter being produced by 
the application of the low heat. Pres- 
ident of the company producing this 
material in the United States 
that it is the first bonding agent to 
cover the lower heat ranges without 
the disadvantages of soldering fluxes, 
special irons, etc. In addition, “Chem- 
oTec” is not confined to any particu 
lar production technique. 

CHEMOTEC Division, 
New York City. 

* * os 
Air-Operated Hoist 
258 As much as 1,000 lb can be 

lifted by a Keller air hoist 
weighing only 30 Ib. Maker points 
out they can’t burn out from stalling 
and are virtually unaffected by dust 
and fume-laden air. In addition safety 
hooks are now standard for the load 
hook and optional for the suspension 
hook. Improvements have been made 
in the lubrication brakes, 
bearings, control lever, ring gears. 
pendent controls and special acces- 
sories available. 

KELLER Too. Co., 
Mich. 


says 


Flushing 


system, 


Grand Haven. 





INFO-AID CARDS 
on pages 17-18, filled out with item 
numbers of products catching your 
eye, will bring you additional in- 
formation about them. 














Acetylene Regulator 
259 Tue R411 acetylene regu- 
_t . . 
lator is designed for small- 

tank apparatus such as the soldering 
outfits carried by plumbers and re- 
frigerator repairmen. However, it is 
said to have ample capacity for the 
most efficient use of any air-acetylene 
torch or appliance. Acetylene can be 
delivered at pressures up to 13 psi. 
Pressure gage shows tank contents on 
a dial calibrated at 14, 4%, 34 and 
full, like the dial of an automobile 
gasoline tank gage. 

LinpE Air Propucts Co., 
York 17, N. Y. 


» * * 


1,000 Amp Welder 
200 A new British transformer- 


type welder for supplying au- 
tomatic welding heads is rated at 1.- 
000 amp, 80 kva. Called “Thermac” 
it is a moving-coil, single-phase de- 
sign, suitable for stepping down the 
supply voltage from 440 to 80. 

Oil-cooled, it has a number of 
tubes encircling the coils for carrying 
the oil. A hand regulator controls the 
effective reactance. 

Metrovick also has a new spot 
welder, the AS60/24, that is air-oper- 
ated and automatic after preliminary 
setting up of controls. Two timers, 
one a thyratron, contrel the welding 
and forging times, and may be ad- 
justed for the particular work being 
done. Using 80 psi line pressure. 
welding pressures of 1,000 psi can 
be obtained. The standard machine 
is available with a 24-in throat 
depth. Welding capacity is two pieces 
of 3/16-in. mild steel plate. 

METROPOLITAN VICKERS ELECTRI- 
caL Co., Ltp., Manchester 17, Eng- 
land. 

(More Products on Page 120) 


New 
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HYPODERMIC needle-gage tells if grinders get cor- 


rect air pressure. If not, money is lost (see below) 


NEWS 


Eighth Western Congress 
Scheduled for March, 1953 

Next March, Los Angeles will be the 
headquarters for the eighth Western 
Metal Congress and Western Metal 
Exposition sponsored by the Ameri- 
can Society for Metals. There will be 
five days of technical sessions on sub- 
jects pertaining to the making, work- 
ing, fabricating, treating, welding, in- 
spection and use of metals. 

Hotel headquarters and conference- 
meeting-place will be the new Hotel 
Statler. The meeting date is March 
23-27, 1953. 


Steel Industry Back 

to 98.7 Capacity 

OPERATING rate of the steel industry 
stood at 98.7% capacity for the 
week beginning August 25, 1952, ac- 
cording to American Iron and Steel 
Institute. This announcement, the 
fifth since the end of the steel strike, 
was based on reports from companies 
having 93% of the industry’s steel 
capacity. 

The 98.7% rate is equivalent to 
the production of 2,050,000 tons of 
steel ingots and castings for the en- 
tire industry. This compares to actual 
production of 2,017,000 tons a week 
earlier when operating rate was 
97.1% capacity, and to actual pro- 


90 


duction of 891,000 


earlier. 


tons a month 


* * * 


Power Show Planned 
for December in New York 
TECHNICAL advances in power plants 
will be under review at the 20th Na- 
tional Exposition of Power and Me- 
chanical Engineering during the first 
week of December in New York. 
The Power Show, sponsored by 
the American Society of Mechanical 
Engineers, will include many exhibits 
of scientific interest and advanced 
technology. Examples are uses of the 
electron microscope and the adapta- 
tion of television to industrial jobs. 


* * * 


Leaking Air Lines 
Cause Production Losses 


PRODUCTION output of an air-operated 
tool may drop as much as 35% if the 
air line pressure falls from 90 psig to 
70 psig. So warns the Compressed Air 
and Gas Institute at Cleveland. 
Reasonable maintenance of an air 
system will always prevent a loss in 
production and dollars, claims the 
institute. 

Another source of lost production 
can be traced to air motors operating 
on less than designed air pressure. 
Because compressed air systems in 
most plants utilizes pressures between 


exhaustive tests at Pittsburgh shipyard of Dravo Corp. 


90 and 110 psig, air motors are de- 
signed to operate within those work- 
ing pressures. An air motor, built to 
operate at 90 psig, however, will lose 
25% of its capacity if line losses in 
delivering air drop the pressure to 70 
psig. 

First inclination when air _pres- 
sures drop may be to place the blame 
on insufficient compressor capacity. 
A check of the air distribution sys- 
tem, first, may save the cost of new 
compressor equipment. 

Inspecting the air distribution sys- 
tem for leaks is a relatively simple 
matter. Results have proved that the 
most likely location of small leaks 
are around valve stems, hose connec- 
tions, unions, drains, home-made 
blow guns, and lines leading to in- 
operative tools. Of course, the entire 
system should be checked with par- 
ticular attention to the above and to 
lines which are subjected to unusually 
rugged treatment. Inspections should 
be made every month. 

Plant maintenance departments 
have come up with many simple and 
unique ways to check leaks. Most 
frequently used are the lighted candle 
or the solution of soapy water which 
is brushed around suspected areas. 
One manufacturer puts essence of 
peppermint into the air system. The 
characteristic odor will show up at 
the slightest leak. Other plants have 
used a small siren-like whistle, acti- 
vated by air flow, which is passed 
over the lines. As soon as leaks are 
located, they should be patched on 
the spot. 

Some leaks may be very small, ap- 
pearing trivial in themselves. Actu- 
ally they can mean a definite dollar 
loss. A %-in. opening in an air line 
will waste 6,671,890 cu ft of 100 psig 
air per month at a cost of $467.03, 
based on $.07 per 1,000 cu ft. 
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Comprehensive 
Handhook 


MILD iii@ LOw ALLOY 
SP 
ECIAL PURPOSE ELECTRODES 





write for your copy today 


a - ‘i McK AY COMPANY 
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Alloy Rods Produces 


Meet Government Specifications With New Color Movie 


INSIDE story on how arc-welding elec- 


NEW Site LE PHASE NON- trodes = — — 
| in a new full-color sound film recently 
SYNCHRONOUS produced for the Alloy Rods Co., 
York, Pa. The picture, which takes 
U P. i) OWN S LO Pp E C 0 NTRO L 22 minutes to see, starts from the ini 
| tial step of cold drawing of the hot- 
| rolled rod and continues through 
| many manufacturing, research, and 
| quality-control processes to the pack- 
ing of the finished electrodes in con- 
| tainers. The viewer is taken via the 
| camera right up beside production 
workers and lab technicians. A nar- 
rator interprets close-ups in readily 
| understandable terms. 
| According to company officials, this 
film is not a promotional device but 
was photographed to be an instruc- 
tional and technical pictorial story. 
pow ‘ ‘ | It is intended mainly for showings 
control ¥ ss inatio _ ions: d elect The at welding society meetings and other 
engineering groups, metalworking in- 
dustry organizations, college and uni- 
| versity classes, etc. 16-mm prints will 
be made available for such showings. 


a a * 


Engineers Celebrate 
| Centennial in Chicago 
ENGINEERS from all over the world 
were given opportunity to inspect the 
latest important technical installations 
in the Chicago area when they attend- 
ed the 11-day Centennial of Engineer- 
ing that started Sept. 3. 

Among projects inspected were the 
new 96-acre Ridgeland plant of the 
Commonwealth Edison Co.; the West- 
Southwest sewage works of the Sani- 
tary District; the Indiana Harbor 
Works of the Inland Steel Co., which 
produces 4,500,000 ingot-tons per 
year; and the new research and de- 
velopment laboratories of the Port- 
land Cement Association of Skokie, 
Ill. 

The big climax of the Centennial 
was an all-day meeting on national 
defense. More than 2,500 Army, Navy, 
and Air Force engineers met Sept. 13 

) at the Conrad Hilton hotel for tech- 
W361-H3C4 , } nical sessions on engineering prob- 





paca ae oe *“UP- Ci | lems in the Arctic, Europe and Korea. 

—600 AMP. Prien ens . : The defense day included a Navy- 

CONTACTOR AND SIZE sponsored luncheon and a “Military 

“B’ IGNITRON TUBES . - f | Engineer” dinner, both in the Hilton’s 
: grand ballroom. 


* * * 


Ask about our on-the-job 
approval plan. (NO OBLIGATION) THE Bureau of Public Roads( Wash- 
ington, D. C., has asked for bids on 


ten welding and cutting torches for 
the Phillipine Highway Construction 
OOOLTO2z: CORP. Program. Earlier this year, the same 
program in the Phillipines prompted 


21300 W. Eight Mile Rd., Detroit 19, Mich, Pads @” ntinedriven ave: welders, 


says the Office of Small Business, 
Mutual Security Agency. 


Philippines Buy Torches 


*T. M, Registered 
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BONDERIZED STEEL FRAMES, braze welded with ANACONDA-997 Bronze Rod, make the famous “Rusco” meta! 
combination screen and storm sash. Foreman Jack Hollister points out brazed frame corner. 


Production Story: 


1,000,000 windows a year 


Ingenuity, modern techniques, and good welding rod 
help F. C. Russell Co. braze weld 100 metal windows an hour. 


LOW FUMING CHARACTERISTICS of 


2 GOOD-FLOWING BRONZE ROD, such as 

ANACONDA-997, is needed to run the 
braze metal into a groove .300" deep to hold 
screening in place. Each corner is brazed and 
the fillet is run right up to the edge of the section. 


3 SPECIAL WELDING FIXTURES, shown in 
close-up, developed by “Rusco"’ engineers, 
facilitate rapid brazing of their windows. So 
does ANACONDA-997 Bronze Rod. It “tins’ 
readily. The work stays clean, is easily finished 


ANACONDA-997 Bronze Rod allow welders 
like John Jenkins to work in comfort full time. 
Here he brazes handles on screen inserts for the 
windows. Weld quality comes first; speed next. 


F. C. Russell Co., Cleveland, Ohio is a large multi-plant 

organization turning out more than a million metal windows 

a year. Production efficiency is boosted with ANACONDA-997 
Low Fuming) Bronze Welding Rod. 

ANACONDA-997 Welding Rod is widely used for joining 
copper alloys, cast iron, malleable iron, steel and nickel 
alloys by oxyacetylene braze welding. It is ideal for repair- 
welding all types of industrial machinery and equipment. 
It is also used to deposit bearing surfaces. 

Perhaps the Russell “success story” can be applied to your 
business. Whether your production is large or small, there 
is likely to be an ANACONDA Welding Rod for your purpose. 
They are sold by distributors throughout the United States 
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For full information about ANAconDA Welding Rods and 
the latest welding techniques, write for Publication B-13. 
The American Brass Company, Waterbury 20, Connecticut. 
In Canada: Anaconda American Brass Ltd., New Toronto, 
Ontario. 


braze or weld with confidence 


ANACONDA 


welding rods 


sat 
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INDEPENDENT || 


GAS PRODUCING 


PLANTS 





Expansion Engine Type 
Low Pressure 


OXYGEN 


AND 


NITROGEN 


Producing Plants 


Built in standard sizes—15 meters 
or 530 cu. ft to 283 meters or 
10,000 cu. ft.—in single and double 
rectification units. If you need them, 
larger sizes ore available. 


If the more than one quarter of a 
million INDEPENDENT CYLINDERS 
we have built were filled at one 
time, they would hold more than 
50,000,000 cu. ft. of gas! 


il 


10 CF. 40 CF. GO C.F. 100 C.F. I1SOC.F. 250C.F. 300CF. 340 CF. 


Furthermore, Independent 
Acetylene Cylinders hold 
from 5 to 10% more gas, 
and the uniformity of the 
monolithic filler insures 
even distribution of ace- 
tone. Oxygen Storage cy!- 
inders available in 12° and 
20° lengths; capacities 850 
and 1500 cu. ft. 


ee 
YOUR CONSULTING & 
INQUIRIES “Sen 





f) 
WE INDEPENDENT ENGINEERING, CoMPANY. Inc. 
“= yam en SS 


a ) W 
> StseaRee CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE - OXYGEN - HYDROGEN - NITROGEN 


O’FALLON 5, ILLINOIS 














Long-Range Alaska Project 

to Bring in More Aluminum 
ALUMINUM Company of America will 
construct a $400,000,000 aluminum 
smelting project in Alaska as soon as 
the necessary land is purchased and 
government approvals obtained. Ini- 
tial production capacity is estimated 
at 200,000 tons of aluminum annu- 
ally. 

The smelting facilities and electric 
power developments necessary to op- 
erate them will be situated in the 
Taiya Valley district near Skagway, 
Alaska. Hydroelectric power for the 
project will be generated by dam- 
ming the Yukon River at a site near 
Whitehorse. The project will take 
four years for completion. 

A revision of the present land laws 
affecting Alaska will be necessary be- 
fore ALCOA may acquire the 20,000 
acres of land required to accommo- 
date the proposed works, according 
to Leon E. Hickman, vice-president 
and general counsel for ALCOA. 
Financing of the project would be 
done entirely with private capital, 


| without governmental guarantees of 


markets and with a minimum of gov- 


| ernmental contractual assistance. 


However, it will probably be neces- 
sary to ask Congress to enact a law 
that will permit the company to pur- 
chase the necessary land. 


* * * 


Fansteel Contracts 
for Columbian Production 


A five-year contract to expand produc- 
tion of columbium and tantalum was 
recently negotiated by the Defense 
Materials Procurement Agency with 
the Fansteel Metallurgical Corp., 
North Chicago, Ill. The company has 
agreed to spend an estimated $455,- 
280 of its own money in order to ex- 
pand plant facilities. This will double 
its output of. potassium tantalum fluo- 
ride, the basis of tantalum metal. In 


| addition, Fansteel will recover colum- 
| . . 

| bium oxide from low-grade ores and 
| residues. 


The government will guarantee a 


| market for that portion of the pro- 
| duction which is not required immedi- 


ately for defense purposes. 
Columbium is an alloying element 
used in producting super-alloy steels 
requiring high-temperature __resist- 
ance. It is especially adapted to jet 
aircraft engines. Tantalum, the sister 
element to columbium, is of particu- 


| lar use in the manufacture of elec- 
| tronic devices. 


The United States is largely de- 


| pendent upon foreign sources for its 
| supply of columbium and tantalum 
lee > : 

minerals, chiefly Nigreia and the Bel- 


gian Congo. 
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_ This INVINCIBLE Flux Recovet 


y Unit... 


- ree maa 
| 


\ 


\ 


Model 490, a compact unit de- 
signed for use with portable sub- 
merged arc welding equipment. 


Our Invincible gives “very good results” is the 2. SAVING COSTLY MAN-HOURS— 
report from The Rud Machine Co. of Cleveland. Invincibles do the job automatically—far 
They use it extensively when repairing ships more rapidly and efficiently than manual 
that carry freight over the Great Lakes. During methods. 


winter months when the freighters are in port, 3. SAVING EXPENSE OF REJECTS— 


Rud operates the unit almost every day. By removing all fine dust (flux flour), In- 


On all sorts of submerged arc welding, hun- vincibles reduce welding rejects and speed 
dreds of Invincible Flux Recovery Units are production. 


ayi mselv : : H 
paying for themselves by These savings can be made on any job because 


1. SAVING VALUABLE FLUX— there is a size and type of Invincible Flux 
Invincibles recover all loose flux from the Recovery Unit to meet every requirement. 


work, remove slag or fused particles, and 


return the unfused flux to the hopper of the FREE FOLDER 


welder. These operations are performed ina 

on Flux Recovery. Illus- 
trated case histories show 
See Invincibles at Booth 1256, how Invincibles save 


National Metal Exposition money on all kinds of 
installations. Send for 


your copy NOW! 


continuous flow. 


DOVER, OHIO 


FOR 40 YEARS, LEADERS IN INDUSTRIAL VACUUM EQUIPMENT 
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Savings 
Weld with 


7 


-.. an all-position 
phosphor-bronze electrode 
that’s easy to handle. 


Phos-Trode is ideally suited for 
overlay work and for general 
maintenance and repair welding 
throughout industry. 


In addition you get these 4 
important advantages that keep 
welding costs down. 


All position — Deposit so- 
lidifies rapidly — can be 
used for flat, vertical or 


Zi. 


overhead welding, operates 


on reverse polarity DC. 
gi. 

copper, galvanized and 

malleable iron, etc. and com- 

binations of same. This versatil- 

ity keeps welding costs down 

and simplifies your electrode 
stocking problems. 


23. 


Welds dissimilar metals — 
cast iron, bronze, brass, 


High deposition rate — 

Low spatter loss permits 

high welding currents 

for faster welding and 
lower costs. 


4 Sound deposits, high phys- 

fp ° icals — Special ingredi- 

ents in Phos-Trode coat- 

ing give properly deoxidized 

deposits, sound welds and cor- 
rect bead contour. 


Phos-Trode, the most versatile 
electrode in the phosphor-bronze 
field, is available in 6 sizes from 
2” to 4". Order your supply 
now and take advantage of Phos- 


Trode’s 4-way savings. 
w-ite 
® 


AMPCO METAL, INC. 


MILWAUKEE 46, WISCONSIN 
West Coast Plant: Burbank, Californie 


t's Production-Wise to Ampco-ize! 


© Per OF, Ammen Manat, ten, 
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Engineers Wasted 


| by Industry’s Inertia 


A NATIONWIDE survey reveals that an | 
estimated 60% of the potential mana- 
gerial talent of engineers is being | 
lost due to poor communications be- 
tween engineers and top manage- 
ment. These facts are pointed out by 
the National Society of Professional 
Engineers after their six months’ re- 
search into 350 industrial companies 
employing some 50,000 engineers. 

The study showed that 99% of 
the 359 firms surveyed had engineers 
in top executive positions, yet only 
34% had any planned program of 
indoctrination to prepare engineers 
for leadership. Although the majority 
of companies want opinions and sug- 
gestions from their engineers, there 
is little participation. 

The 48page survey report en- 
titled “How to Improve Engineering- 
Management Communications” may 
be obtained from the National So- 
ciety of Professional Engineers, 1121 
15th St. N.S., Washington 5, D.C. 

The survey is an initial attempt to 
help industry alleviate the current 
shortage of engineers by full use of 
its present engineering force. It pro- 
vides information on current prac- 
tices and recommendations on im- 
proved practices. The report is based 
on answers of company top manage- 





ment from questionnaires, and inter- | 
views. The Chief Engineers is the key 
engineering executive for he controls | 
communication in both directions. 
The largest companies, and the small- 
est companies do the best job of | 
communicating with their engineers. | 
It is the medium-sized organizations 
(whom employ the majority of engi- | 
neers) that lack the inter- | 
relationship necessary. 


close 








“He handles eight holders at once 
and never complains about over- 


” 


time! 


will help you 
cut your metal 


JOINING COSTS 


J 


BEND IT 
TWIST IT 
STAMP IT 
© DRAW IT 
HAMMER IT 
and it won't break or 
leak under pressure 


Demi 
ge? en dagy, 


BRAZED AND 
Teme celtics. | 
YOU CAN 
ee A, 
€ 


A 
fe 
-_ 


wal 


BRAZING 
a om a) 


For complete information ask your 
WELDING SUPPLY DISTRIBUTOR 


or our nearest office 





OUR BULLETIN 

No. B-29-4 >. 
TELLS YOU pS 
HOW TO . / 
BRAZE 

THREADLESS 

FITTINGS TO 

TUBING 


7 = 
Ask for your FREE COPY 








UNITED WIRE 


& SUPPLY CORPORATION 
PROVIDENCE, RHODE ISLAND 


SALES OFFICES 





3M Type C Discs put 
‘smart finish” on dumb waiters! 


STAINLESS STEEL WELDS are smoothed down in was still usable . . . gave bonus service for 
record time at the Hauenstein & Burmeister aluminum weld and general solder sanding. 
Company with Grit 24 3M Type C Discs. This And it’s 3M Abrasives ALL THE WAY for this 


Minneapolis manufacturer tried other methods— 
then chose these outstanding discs to rough- 
grind the weld on stainless steel dumb waiter 
doors and door frames. 


cost and quality-conscious company! Three-M-ite 
Cloth Belts smooth out rough-grind and finish 
before polishing. Tri-M-ite Sheets do the final 
blending and polishing. 

Reason? 3M Discs cut faster, wear longer. Want more information? Fill out and return the 
Operators found that even after grinding four coupon below for complete facts on quick-cutting, 
complete dumb waiter units, a 3M Type C Disc long-lasting 3M Discs. 


Send me more information on 3M Abrasive Discs. 


WRITE MINNESOTA MINING & MFG. CO. 
DEPT. WE 102, ST. PAUL 6, MINN. 


Name 
Company 
Address 


City Zone___State_ 


Made in U.S.A. by MINNESOTA MINING & MFG. CO., General Offices: St. Poul 
SSSSSSSSSRSSRRSSSSSSSSSSSESSESSESSEESSSSSUeeeee 6, Minn. in Canada: London, Ont., Can., Export: 122 E. 42nd St., New York City. 


Makers of *‘Scotch"’® Brand Pressure- sensitive Tapes «+ “Scotch”® Sound aaotion RL « “Underseal’ a Rubberized Coating + ‘‘Scotchlite® Reflective 
Sheeting + ‘“Safety-Walk""® Non-slip Surfacing + ““3M''® Abrasives + “ ‘® Adhesives 
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Evaporation Method Helps 
Soldering of Titanium 


an sas ame ensue 
ig my J. er HicH vacuum evaporation techniques 
tot | >) 4 for the adhesion of electroplatings 


product ee oe: “3 Pa a | and solders to oxide-coated metals 
; and glass are being developed at the 
Engineer Research and Development 
Laboratories, Fort Belvoir, Va. Occa- 
sion for the work is the fact that 
metals such as aluminum, chromium 
and titanium are sometimes difficult 
to solder because of their hard and 
AC-DC tenacious oxide coatings. 
; It was decided to secure adhesion 
Electrodes to these metals by a process that in- 
} cluded their oxides. Outcome was the 
vacuum evaporation technique by 
which hard adherent oxide coatings 
GAS can be caused to adhere tenaciously 
e to their own and to other metallic 
Welding Rods oxides, including glass. 

; Vapors of two metals can be de- 
posited simultaneously in such a man- 
ner as to eliminate the oxide coating 
that normally hinders adhesion. Thus, 


made by A , ’ to coat titanium with copper, titanium 


is first evaporated on the oxide-coated 


titanium. At the first evidence of 


titanium deposition, the evaporation 
i “a of copper is begun. When the first 
* ws v4 7 copper deposit appears, the titanium 
SS 4 . source is turned off and the copper 
/ as 


evaporation continued until no titani- 


y ES “ae B um shows through the surface. The 


resulting surface can be soldered to 
f directly or can be built up by electro- 
, plating. This method can be adopted 


. to coating rolls or flat plates in a con- 

BURN ! NG eee tinuous coater. 
stable even at lower heats Responsible for the investigations 
on adhesion of evaporated coatings 


is Noel W. Scott, physicist in the radi- 
SLAG eee ; | ation branch of ERDL. 
clean, easily removed Pepi 
Big Show on Maintenance 


COATING eae ' | Planned for Next January 


é . SIXTY-six separate sessions on main- 
resists cracking down to very short stubs tenance problems have been sched- 


; uled for the coming Plant Mainte- 
SELECTION i ; nance Conference, which will be held 


- lete line f ‘eldi at the Public Auditorium, Cleveland, 
ee a eee ee ding Jan. 19-22, inclusive. The sessions, 
every type of stainless 


twice the number conducted last year. 
will take place concurrently with a 
plant maintenance show. L. C. Mor- 
row, consulting editor, Factory Man- 
agement and Maintenance, will be 
Get in touch chairman. 
with your PAGE distributor : There will also be three panels, 16 
sectional conferences, 42 roundtables. 
four plant tours and a banquet. 
Maintenance problems in 11 indus- 


tries will come in for special discus- 

PAGE sions. These are: automotive. chemi- 

PAGE STEEL AND WIRE DIVISION Welding cal, electrical manufacturing. food 
TTT TCR aT Electrodes processing and packaging, foundries, 


: AND paper — and pol poy P| 

Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Rods troleum refining, printing and bind- 

Philadelphia, Portland, San Francisco, Bridgeport, Conn ing, rubber goods, steel mills and fab- 
ricating plants and textiles. 
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fewer rejects! 
no burn-throughs! 
GET 100% penetration! 
X-ray quality! 


os 


Use a P:H AC Welder 


with Instantaneous Control 


4 


Ae; ats ty 

Ea ‘ 2 Oy ob 
pS 

tT ee SEES 


ede pic's ah A ee 

ideal for use with inert gas. Lets you handle 5. Automatic time delay shuts off gas and water. 
“‘hard-to-weld” metals with ease —— alumi- = There are other outstanding P&H AC Welder 
num, magnesium, brass, copper, stainless, features: P&H Dial-lectric Control that eliminates 
high carbon, high alloy, and low carbon steels 


moving parts — for lower maintenance cost, easier 
A touch of your toe instantly gives you the exact heat operation. Built-in high-frequency unit that eliminates 
you need — there’s no time lag! That's how this P&H additional external equipment. Stepless amperage 
AC Ww elder gives you the instantaneous control you regulation. Unusual arc stability. Selector switch that 
don’t get with other welders. 


; ; art gives operator choice of standard or high frequency. 
When you use it on high frequency with inert gas, Rin < 

you can fabricate to close tolerances. And there’s no Cut your welding time for non-ferrous and “hard- 

burn-back to oxidize the metal before you get started. to-weld” metals. Get faster, easier, sounder welds 


The P&H Inert Gas Welder saves production time — fewer rejects. Use a P&H AC Welder. 


these five ways — no other welder makes the wotk Ask your P&H representative for further informa- 
SO easy: 


tion — or write us. 
1. Foot switch automatically starts power, high fre- 
quency, gas, water. 
2. Arc starts instantly without touching work. WELDING DIVISION 
3. Foot control instantly provides exact heat needed 


while welding. HARNISCHFEGER 


4. Foot switch cuts power and high frequency im- CORPORATION 


mediately or gradually at completion of weld. 
4513 WEST NATIONAL AVE. © MILWAUKEE 46, WISCONSIN 


POWER SHOVELS © CRAWLER AND TRUCK CRANES © OVERMEAD CRANES © HOISTS © ARC WELDERS ANB ELECTRODES © SOM STABILIZERS © DIESEL ENGINES © PRE-FABRICATED HOMES 
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HOW TO DUCK THE WELD-SPATTER PROBLEM 


Use Protect-O-Metal and weld spatter wipes off as easily as water from a 
duck’s back! With Protect-O-Metal you speed welding and save up to 85% 
of weld cleaning time and labor. Brush or spray P. O. M. in weld seam and on 
adjacent metal—weld—then brush off spatter in seconds. 


Just a little P. O. M. goes a long way too—costs less than 1/10c per foot of 
weld protected, saves up to three times its cost in time savings alone. Order a trial 
gallon ($3.25), satisfaction guaranteed or invoice will be cancelled. 


PROTECT-O-METAL 


-? Re 


G. W. SMITH & SONS, INC. 5407 KEMP ROAD, DAYTON, O. 


BETTER WELDING 
AT LOWER COST 


- 
a 
Yai 


“CONSTELLATION” }) 
; 


Wrindl aie 


Featuring a heat range from 30 to 400 
amps, extra power capacity and a simpli- 
fied method of heat selection. These weld- 
ers handle a wide variety of production 
and maintenance welding applications 


Trind| welders are known for their de- 
pendable operating perfection, regardless 
of adverse conditions 

Eight popular models designed for in- 

dustry shipped com- 
plete, including op- 
erating accessories. 


Jobber Inquiries invited 


17 East 23rd St. 
Chicago 16, Ill. 


TRINDL PRODUCTS, LTD. 


X-Ray, Dye-Penetrant 

Talks at Philadelphia 

INDUSTRIAL people interested in in- 
spection of weldments and castings 
will find a lot of technical help at the 
Twelfth Annual Meeting of the So- 
ciety for Non-Destructive Testing at 
the Hotel Sylvania, Philadelphia, on 
Oct. 20-23. The show will be held 
simultaneously with the annual meet 
ings of the AWS, ASM, ASMME and 
the National Metals Show. The com- 
plete proceedings of the annual SNDT 
meeting are available at a cost of 
$10, which also covers a year’s mem- 
bership in the society. 

Papers and authors include: Mon. 
day morning, The General Electric 
industrial betatron, T. W. Dietze, 
General Electric Co.; Modern tech- 
niques in precision high-voltage ra 
diography, E. Alfred Burrill, High- 
Voltage Engineering Corp.; Low- 
voltage X-ray tubes with thin beryl- 
lium windows, Tom H. Rogers, Mach 
lett Laboratories; Current status of 
the Picker-Polaroid process for one- 
minute radiography in industry, W. 
B. Pyle, Picker X-Ray Corp.; (to be 
read by title only) Direct exposure 
enlargement techniques in radiogra- 
phy and fluoroscopy utilizing frac- 
tional-focus X-ray tubes, Leo C. Ko- 
traschek, North American Philips 
Co., Inc. 

Monday afternoon: Reduction of 
exposure time in gamma radiogra- 
phy, J. J. Hirschfield and D. T. 
O’Connor, Naval Ordnance Labora- 
tory; techniques used in measuring 
uniformity of materials by means of 
gamma radiation, Lawrence R. Me- 
gill and John N. Harris, Los Alamos 
Scientific Laboratories; Industrial ap- 
plications of micro-radiography, S. 
Goldspiel and F. Bernstein, New 
York Naval Shipyards; Gaging tin 
coatings in the steel industry by 
X-ray fluorescence analysis, Freder- 
ick A. Behr, North American Philips 
Co., Inc.; (to be read by title only) 
Application of fluorescence X-Rays 
to metallurgical microradiography, 
Herman E. Seeman and H. R. Spletts- 
tosser, Eastman Kodak Co.; (by title 
only) Iridium-192 in Industrial Ra- 
diography, J. V. Rigbey and C. F. 
Baxter, Ford Motor Company of Can- 
ada, Ltd. 

Tuesday morning: Film character- 
istics as applied to radiation moni- 
toring, George Corney, Eastman Ko. 
dak Co.; Problems of mechanical 
film development, Donald F. Haupt- 
man and Gerold H. Tenney, Los Ala- 
mos; Various pentrameter types and 
their limitations, Norman C. Miller 
and Gerold H. Tenney, Los Alamos; 
Interpretation of radiographs of 
aluminum and magnesium castings, 
J. J. Pierce, Naval Ordnance Labora- 
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Cowed-h 516,000,00|--~ 


How one plant saved 9 This large mid-West chemical plant uses 
‘ fourteen gas engines, in compressor serv- 

$16,000.00 in one ice, operating 24 hours a day. Fuel is a 

mixture of hydrogen, methane and air, with 

of machine repair, charcoal dust added to increase combustion 

efficiency. 

Three methods of reconditioning these en- 

gines were available; 
1. the cylinders could be replaced and 
standard sizes of other components pre- 
served, at a cost of $450.00 per cylinder; 
2. the cylinders could be rebored and fit- 
ted with oversized pistons and rings, at 
$400.00 per cylinder. (With this method, 
each engine would eventually have differ- 
ent size bores, ratios would be off-stand- 
ard, cylinder walls weaker, and parts no 
longer interchangeable. Repeated rebor- 
ings would have made new cylinders 
eventually necessary. ) 


year on one type 


with metallizing. 


Just One Example. This is just one among many money-saving 
applications of metallizing in this plant. Almost any rotating or 
sliding machine part subject to wear, can be reconditioned with 
this modern repair process. Parts are kept to standard sizes, 
replacement stocks can be cut, and production “downtime” 
caused by delivery delays or shortages of new parts is eliminated. 
Further Information. Send off the coupon for a call by a factory- 
trained Metco Field Engineer, or a copy of Bulletin 54, “Metal- 
lizing Saves Money”. 


The following trade names are the property of Metallizing 
Engineering Co., inc., Metco*, Metccloy *Reg. U.S. Pat. Of. 


METALLIZING ENGINEERING CO., INC. 
38-14 30th Street 4! cc LONG ISLAND CITY 1, N.Y 


n Great Britain. METALLIZING & 
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3. Metallizing, at$125 to $150 a cylinder. 


Cylinders are bored, threaded, grit-blasted, 
degreased and sprayed with Metcoloy #2 
Stainless Steel, 20 to 30 pounds being ap- 
plied. Cylinders are then finish-machined 
and honed to size. In the first year 64 cylin- 
ders were re-surfaced at a total saving of 
about $16,000.00, over the unsatisfactory 
method of reboring and fitting with over- 
sized rings and pistons—$ 19,200.00 over the 
cost of new cylinders. Past experience with 
the greater particle hardness of sprayed 
metal, its better lubrication characteristics 
and the superiority of the stainless steel sur- 
face over the original cast steel cylinders 
leads this user to estimate that the rebuilt 
cylinders are good for another 15 years of 
continuous operation, about 50% more than 
the original life before reconditioning. 


Gas engine— 
cylinders reconditioned 
ee with metallizing. 
Gas engine cylinder — being 
metallized while rotating in 
improvised jig set-up. 


ee 71 


r 
1 Don E. Watson 

| METALLIZING ENGINEERING CO., INC. 

| 38-14 30th Street 

Long Island City 1, N. Y. 

| © Please have Metco Field Engineer call. 
| 

| 

{ 


(0 Please send me, without obligation, 
“METALLIZING SAVES MONEY”. 


NAME 





COMPANY. 
STREET. 
CITY. 
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. V-type design provides a more compact puwer package for 
easier, more adaptable installati on original equipment. 





. V-type design means lighter weight, adding to ease of 
handling and mobility. 


. V-type design provides most efficient air cooling — the 
air blast travels only half as far as required for a 4-cylin- 
der ‘‘straiyht-in-line™ engine. 


. More uniform cooling of V-type engines assures more 
economical and smoother engine performance; lower main- 
tenance cost; longer engine life. 


. V-type cylinders are cast in pairs, 2 cylinders to a block, 


thus greatly reducing replacement cost if and when that 
should be necessary and simplifying servicing. 


tory: (by title only) Semi-empirical 
equation for the spectral energy dis- 
tribution in X-ray beams, Charles R. 
Emigh, Los Alamos. 

Tuesday afternoon: Economic fac- 
tors in non-destructive testing, W. E. 
Thomas, Magnaflux Corp.; Quality 
control applications of non-destruc- 
tive tests in the airframe industry 
which lower production cost, B. W. 
Clawson, Douglas Aircraft, Inc.; The 
use of non-destructive test methods 
in heavy manufacture, J. A. Pratt, 
Westinghouse Electric Corp.; (by 
title only) Bibliography of non-de- 
structive testing, staff of the non-de 
structive testing laboratory, Battelle 
Memorial Institute. 

Wednesday morning: Ultrasonic 
absorption—its relation to test inter- 
pretation and its correlation with 
service performance, Leslie W. Ball. 
U. S. Naval Test Station, Pasadena: 
Electronic reproduction of ultrasonic 
immersion images, Donald Erdman, 


Electro Circuits, Inc.; Ultrasonic ex- 
aminations of weldments and the es- 
tablishment of safe, acceptable lim- 


engineering know-how that goes into all Wisconsin Engines. . . 
4-cycle single cylinder, 2-cylinder and 4-cylinder models, in a 
complete power range from 3 to 30 hp. Write for detailed data. 


Wisconsin V-type 4-cylinder design is typical of the advanced VP.4 
a 





“thotis c@ WISCONSIN MOTOR 
~¥Z Worlds Largest B 1 f Ay vy 


26.8 to 31 hp. 


PORATION 


tCngines 


Duty A 


i] 








YOU, TOO, WILL BE 
"Sitting On 
Top of the World” 
IF YOU USE 


METALITE 


HARD FACING 
ALLOYS FOR 
EVERY APPLICATION 


Backed by 25 Years of 
Intensive Research 


Be sitre you're right—use METALITE for all your 
If you want a smooth application 
with maximum wear resistance switch to METALITE 

the hard facing alloy which has been tested by 
time and proved by performance. Thousands of users 
testify to its superiority. Why be satisfied with any- 
thing but the best? 

METALITE costs no more. 


Bulletin containing helpful hard facing data available 
on your request. Send for it. 


hard facing jobs 


ADAMS ALLOY 


WAKITA, OKLAHOMA 


METALITE 

METALITE NO. 6 
METALITE NO. 1 
METALITE A 
METALITE B 
METALITE C 


co. 





its for defects, Frank C. Parker, Car- 
bide and Chemicals Co.; Ultrasonic 
equipment for high-precision thick- 
ness measurements, Peter K. Bloch, 
Branson Instrument Co.; Ultrasonic 
testing of cast iron pipe, G. B. Bau- 
meister, Magnaflux Corp., Chicago; 
(by title only) Geophysics—its rela- 
tion to non-destructive testing, Peter 
Dehlinger and Sam Wenk, Battelle 
Memorial Institute; (by title only) 
Economic industrial applications of 
the metroscope, Mr. Mann, Walter 
Kidde Co.; (by title only) Future 
trends in Industrial Ultrasonic Test- 
ing, William I. Bendz, Sperry Prod- 
ucts, Inc. 

Wednesday afternoon: Industrial 
evaluation of search-coil flaw detec- 
tion techniques, George A. Darcy and 
Carleton E. Hastings, Watertown 
Arsenal; A metals comparator for 
the inspection and classification of 
metals, B. M. Smith, General Electric 
Co.; Industrial applications of eddy 
current testing, W. A. Cannon, Mag- 
naflux Corp.; (by title only) New 
non-destructive test instruments de- 
veloped by the Institut Dr. Forster. 

Thursday morning: Comparison of 
materials for liquid-penetrant inspec- 
tion, Hamilton Migel and Taber de 
Forest, Magnaflux Corp.; Lowered 
production costs with Turco Dy 
Chek and Turco Chek-Spek, Gordon 
Rice, Turco Products, Inc.; The ap- 
plication of wire-resistance strain 
gages to lower production costs. Fran. 
cis G. Tatnall, Baldwin-Lima-Hamil- 
ton Corp.; Filtered particle inspec- 


| tion of high-tension insulators, Henry 


N. Staats, Magnaflux Corp. 
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Look at this example of lowered production costs 


wih MALLORY 22 
Seam Welding Wheels 


l'ypical Westinghouse power 
transformer showing Mallory 
22 seam welded radiators 
in place 


To fabricate steel radiators like 
those shown at right above, 
Westinghouse uses Mallory 22 
seam welding wheels on this 
continuous resistance welding 
machine which welds two, 
mated, flat steel sheets. 


Production costs dropped for Westinghouse when Mallory 22 seam 
welding wheels were put to work welding radiators for power transformers. 
Westinghouse finds Mallory 22 wheels last longer... require fewer dress- 


ings... cut set-up time... thus help speed production and lower costs. 


ide Mallory 22 metal, a copper base alloy containing cadmium and zirconium. 

onee#re peo offers high strength, high conductivity, and high ductility at elevated 

zt ‘jeveloy Doo 4 y used temperatures. These characteristics give it great resistance to mush- 
, feld— it hu 6 if elec Pe rooming and cracking—thus making it the ideal wheel material for mash 


ever you neet 


“holde r 


nd bars for res 


st- 
s. dies, ca 
stance 
b ase 
cop ver 
ing = forg' 
welding 4PI 
ki addi tion to acom 


ts, 
ng produc 
— engineering 


128, rods ant 
jlications- 


fallory 
service. 


jstance 
ye of res! 
Wall ~~ offers unex 


seam welding or similar applications where the welding heat is high and 
where cooling of the wheel may be necessarily inefficient. 


Whatever your needs for seam welding wheels may be, it will pay you to 
ate ~ a . 8 7 . F ple . 

put Mallory’s facilities and experience to work for you. Call or write 

Mallory today, or get in touch with your local Mallory distributor. 


Jn Canada, made and sold by Johnson Matthey and Mallory, Lid 
110 Industry St., Toronto 15, Ontario 





P.R.MALLORY & CO. Inc 


ALLOR 


mm ee ORY ~& CO. 


“SERVING INDUSTRY WITH THESE PRODUCTS: 


Electromechanical — Resistors * Switches ¢ Television Tuners * Vibrators 
Rloctreehpent PR ety ¢ Rectifiers © Mercury Dry Batteries 


For Information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio. 
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TYPE CB... A favorite 
for many years, this ham- 
mer is 3 tools in 1 —drift, 
chisel, and removable 
wire brush 


TYPEA.. . Drift and 
chisel of high-grade 


steel. Popular i 


able and grey iron foun- 


dries. 


TYPEE... head 
of high-grade steel 
has drift and chisel. 
Special hand grip 
absorbs shock. 


CHICAGO MANUFACTURING & DISTRIBUTING CO. 
CHICAGO 9, ILLINOIS 


1928 WEST 46th STREET 


CHIPPING | 
HAMMERS 


— The Finest Tools Made for 
EVERY Weld Cleaning Need 


New Titanium Contract 

Calls for 13,500 Tons 

A NEW agreement between the De- 
ense Materials Procurement Agency 


| and the E. I. du Pont de Nemours and 


Co., concerns production of 13,5000 
short tons of titanium sponge over 
the next five years. This is three times 
the company’s present plant capacity. 
To get the additional production, the 
government has agreed to advance 
the company up to $14,700,000 to 


| expand its titanium producing facili- 


TYPES EB and 
FB... models E and 
F can be supplied 
with brush as shown 
here. Brush can be 
replaced. 


in malle- 


Order from your dealer. 
Write today for descrip- 
tive circular 2-W, 





ties at Newport and Edge Moor, Dela. 

According to Jess Larson, admini- 
strator of DMPA, the agreement with 
du Pont is designed to help meet the 
country’s mounting needs for titanium 
until less costly methods for produc- 
tion of the metal than those now 


| known can be developed. Present 
| market price for titanium sponge is 


$5 per lb. Structural forms average 


about $15 a lb. 


* * * 


Railroads are Big Buyers 
From Steel Mills 


| Rarroaps last year bought about 


8.6% of the total output of the na- 


| tion’s steel mills, according to the 
| Eastern Railroad President’s Confer- 


ence. 
Estimates indicate there are some 
70,000,000 tons of steel rails in near- 


| ly 400,000 miles of railroad track in 


the United States. In addition, a mod- 
ern Diesel locomotive represents 117 


| tons of steel, a sleeping car 70 tons 
| and a box car nearly 40 tons. 


Group of RUEMELIN Fume Collectors 
Keeps Shop Clear of Welding Fumes 


This well ventilated welding department is typical of hundreds of similar instal- 
lations. Welding operators appreciate smoke and gas-free atmosphere. Thou- 
sands in service. Many repeat orders. Collecting fumes at the source with local 


exhaust hoods has proven most practical in 
in winter months when doors and windows 


operation. It is particularly helpful 
are closed. Write for Bulletin 37-D 


describing all types of Ruemelin Fume Collectors. 


RUEMELIN 


MFRS. & ENGRS. 
3880 NORTH PALMER STREET © MILWA 
ea PRT 





MFG. CO. 


SAND BLAST & DUST COLLECTING EQUIPMENT 


UKEE 12, WISCONSIN, U. S. A. 





Average wholesale prices of steel 
products to the railroads have in- 
creased 110% since 1940. The cost of 
hauling these products by rail has 
risen only 78%, however. This single 
comparison shows the problems pre- 
sented by increasing costs of railroad 
operation. 





“He says he was daydreaming 
and welded himself inside!” 
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FOUR TIMES 
THE UFE... 


AND THESE 
HARD-FACED DIES 
ARE STILL GOOD 


TRADE-MARK 





“Haynes and “Hastelloy” are trade-marks of Union Carbide and Carbon Corporation. 
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Flat dies formerly used in this black- 
smith hammer had to be replaced every 
three months. Now the dies are protected 
with a }s-in. deposit of Hasrei.oy alloy C. 
The ones shown here have already been 
in service for over a year, and are expected 
to last for six to eight months more. 

Because the hammers are used almost 
constantly in a busy steel mill, unpro- 
tected dies wore to about '%-in. concavity 
in just three months’ time. Then they had 
to be scrapped and replaced. When the 
dies that are hard-faced with HasTeLLoy 
alloy C finally do wear, they can be 
machined and faced again. 

Hastettoy alloy C has been applied 
with outstanding success to many other 
hot-working parts. The alloy rod flows 
easily. No preheating or peening is neces- 
sary. Deposits can be machined with con- 
ventional die-sinking tools. 

For information on how to apply 
Hasre..oy alloy C to hot-working parts, 
write for a copy of “Haynes Hard-Facing 
Manual.” For on-the-job help. write or 


phone our nearest District Office. 


These hard-faced flat dies have already 
outlasted four unprotected ones. They 
are expected to outlast two to three more 


parts before requiring additional facing. 








ELECTRODE HOLDER 


Gives long trouble-free service 
because it cools more readily, 
due to its patented channel con- 
struction. Designed for Weld- 
ers by a Welder. This is one 
among many exclusive WAG- 
NER features. 


Welding Supply 
. Distributor 


GROUND CLAMP 


Practical engineering producing a ground 
clamp best suited for every Welders 
need. Enclosed spring, rugged construc- 
tion with spring adjustment. Use 
WAGNER clamps to complete your 
welding circuit. 


JACKSON, 
MISSOURI 





KENT SUCTION CLEANER for Flux Recovery 


It quickly recovers unused flux for reuse . . . is as easily 
moved as your portable welder! And it's KENT-engineered 
for efficiency . . . built to last, with 39 years experience in 
the vacuum field behind it! It's shown in use above with port- 
able welding equipment. 


Full information upon request. 


CLEAN WITH K IE IN T EQUIPMENT 


THE KENT COMPANY, INC., 436 CANAL ST., ROME, N. Y. 








Tractor Sprocket Hubs 
Reclaimed by Welding 

THE 35-1N. sprocket drive wheels used 
on a Caterpillar D7 tractor at Mel- 
bourne, Australia, needed a replace- 
ment because of worn teeth. The 
owners decided upon a welded repair 
and thus avoided the high cost of a 
new set of sprockets. 

The machined hub, a valuable part. 
was saved by welding a new ring of 
sprocket teeth to a central section 
cut from the worn sprocket. Double- 
vee preparation was used on each 
spoke. 

The old center section and the new 
toothed ring were conveniently posi- 
tioned for joining on a stand made 
from a worn sprocket. A low-hydro- 
gen lime-ferritic electrode was used. 
Single passes were made on one side 
of three spokes (out of nine), lying 
at 120 deg from each other. This skip- 
welding procedure minimized stresses 
and maintained concentricity of the 
toothed ring and hub. 

Savings exceeded 80% of the cost 
of new sprockets. 

McGraw-Hill World News 


- * 7 


Movie Highlights 

Engineering Career 

A FULL-COLOR movie entitled “Mir- 
acles for Millions” was featured at 
the recent Centennial of Engineering 
in Chicago. This 16-mm film portrays 
the part that engineering has played 
in building the high standards of 
American living. 

Main purpose of the movie is to in- 
terest more young people in engi- 
neering careers. To contact prospec- 
tive engineers-of-tomorrow, the movie 
will be given special circulation in 
schools and before professional soci- 
eties. It will also be available for 
church and civic bodies. 

“Miracles for Millions” was pro- 
duced by John Ott Pictures, Inc., Chi- 
cago, and will be distributed through 
the coast-to-coast offices of Ideal Pic- 


tures. 
* ” * 


Germans Improve 
Ignitron Tubes 
Procress has been made by the AEG 
( Allgemeine Elektrizitats-Gesellschaft. 
Berlin-Frankfurt) tube factory in the 
development of mercury-vapor recti- 
fiers (ignitron tubes). Such rectifiers 
are of considerable significance in the 
control of resistance-welding equip- 
ment. Without enlarging the outer di- 
mensions to any extent, the maximum 
controllable capacity of the tubes has 
been increased from 270 kva to 380 
kva. 

McGraw-Hill World News 
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Weldimatic means kully Automatic 


waar Standard Water and Flame inspection. 
The trained, sharp eyes of Weldit inspectors are 
in no small way, responsible for the long service 
life of Weldit torches. From the metallurgical tests 


of the forgings and castings to the famous Weldit 





water and flame inspections, Weldit torches in the 
process of fabrication, are under rigid scrutiny. 


This results in the high efficiency, low operating 





cost and long life of Weldit torches. 


Weldimatie natural action! 
To light—squeeze, to shut off—release grip. 


Illustrated, WELDIT Model 
C-47 Weldimatic Blowpipe. 


3 by A limited number of Weldit 
SINCE 1918 Se Dealer franchises available. 


992 OAKMAN BOULEVARD, DETROIT 6, MICHIGAN 
CANADIAN DISTRIBUTORS—ALLOY METAL SALES—i8! Fleet St., E. Toronto 5, Canada 
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A AAAS IEG AIT OO 


| 
| 


The DIE 
is CAST 


—to Size 


Cornell, Wisconsin Students 
Win A. F. Davis Awards 
UNDERGRADUATE engineering students 
at Cornell University and the Uni- 
versity of Wisconsin have won the 
1951-52 A. F. Davis Undergraduate 
Welding Awards. The two Cornell 
men, Paul J. Wisniewski and David 
A. Thomas, won the first prize ot 
$200 with their paper on metal trans- 
fer in arc welding, which appeared in 
the April, 1952, issue of The Cornell 
Engineer. The college magazine will 
also receive $200 for publishing the 
winning paper. 

A Wisconsin senior, Norman Flet- 














cher, has been selected as winner of | 
the second prize of $150. His prize- | 


winning paper on the subject of “Are 


Welded Machine Jigs” was published | 


in the Nov., 1951, issue of The Wis- 
consin Engineer. The publication will 
receive $150 also. 


Award certificates will be presented | 


to the winners on Monday, Oct. 20. 


| 1952, at special ceremonies during 


the national meeting of the American 

Welding Society at Philadelphia. 
The award program is named for 

its sponsor, A. F. Davis, vice-president 


| and secretary of The Lincoln Electric 


...that’s why AMPCO WELD* 
Resistance Welding Dies 
Save You Time and Money 


Just think — when you 
order ‘“‘cast-to-shape,”’ 
“cast-to-size” AMPCO 
WELD dies, they come 
to you with tolerances of 
minus 0, +42” or plus 
0, —%2". There’s no machining, no 
time loss. All you have to do is just 
put in the cap-screw holes — 
brother, you’re in production. 


You also get longer runs and lower 
costs, because these dies are made of 
alloys with high physical properties 
that meet or exceed RWMA specifi- 
cations, If you're interested in longer 
runs for your money, place your order 
now for AMPCO WELD “cast-to- 
size” dies, 

. and Ampco Engineering Service 
when you need it 

Behind the famous AMPCO WELD 
line of resistance-welding products is 
a corps of experienced engineers, 
ready to help you solve your prob- 
lems, Prompt service from these men 
is yours whenever you need it, Just 
get in touch with us, 

Rw-4 


Ampco Metal, Inc. 


uP Dept. WE-10, Milwaukee 46, Wis. 
wise 


*Reg. U.S 


Pot. Off.. Ampro Metal, Inc 


| Temco Aircraft Corp., 
| has signed a licensing agreement with 


Co.. Cleveland. 
. . # 
“Skilsaw” Changes 
Name to Skil Corp. 
SkiLsaw, INc., Chicago manufacturer 
of portable electric and pneumatic 





Here's a AOL baby 











f not half so cool as 
. e@immolelk 


t 


- ELECTRODE 
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tools, has changed its name to Skil | 


Corporation. The change became ef- 
fective October 1. 

In announcing the change, Presi- 
dent Bolton Sullivan explained: 

“We have simply outgrown the 
name Skilsaw. During our 28-year 


history, the product line has expand- | 


ed from one portable electric saw to 


| over 150 different tools. This enor- 
| mous expansion has left the name 
| “Skilsaw” limited in its descriptive | 


value since we manufacture not only 
saws but also many other types of 


| portable power tools, including drills | 
sanders. grinders. drivers and polish- | 


ers, 
” . - 


Temco Get Contract 
For F3H Jet Fighter 
Dallas, Tex.. 


McDonnell Aircraft Corp., St. Louis. 


| Mo., and has been awarded a prime 


contract by the Navy to produce an 
undisclosed number of McDonnell 
F3H single-jet, carrier-based fighters. 
The F3H Demon was one of the types 


of U. S. jet fighters recently cited by 


| Secretary of the Navy Dan Kimball 


as being better than the Russian 


MIG-15. 


THE 


Cam-lok Holders are 

really cool performers! 

Properly sized for 500, 300 

and 200 ampere ratings, they 

have many other features which 

make them the first new, really im- 

proved holders in years: fast one-hand 

operation, newest type insulation, simple 

and rugged mechanism. Cam-lok Weld- 

ing Electrode Holders cost no more, save 

on maintenance, give far longer life and 
more inches-per-hour welding. 

Also hailed by welders and engineers: 

Cam-Lok Cable Connectors, solid brass 

low resistance couplings without adapters. 


New FREE Catalog 
WRITE TODAY 


ea@nmnolelkk 


DIVISION OF EMPIRE PRODUCTS, INC. 
P. O. Box 98-F Cincinnati 36, Ohio 
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NLRB Ruling Affects 
Work Assignments 


\ CONTRACTOR who did not person- 
ally stipulate that he would be bound 
by the decisions of the National Joint 
Board for Settlement of Jurisdictional 
Disputes will not be prevented by the 
Taft-Hartley labor law from making 
his own work assignments. 

This is the rule even though the 
contractor is a member of an associa- 
tion which agreed to the AFL-con- 
struction industry machinery for set- 
tling jurisdictional disputes. It makes 
no difference, either, that the joint 
board, headed by John T. Dunlop, 
may have issued a decision in the dis- 
pute. 

This is the decision of the National 
Labor Relations Board in a dispute 
between Empire State Painting & Wa- 
terproofing Co., Buffalo, and the AFL 
operating engineers over the opera- 
tion of an air compressor. 

Richard J. Gray, president of the 
AFL Building Trades Dept. and a 
member of the Dunlop board, at- 
tacked the decision as raising doubt 
as to whether any contractors are 
bound to comply with the rulings of 
the union-industry board. 

“The building trades are bound, 
but apparently not all of the contrac- 
tors,” Gray commented, 

Trouble with the operating engi- 
neers began in November when Em- 
pire State began painting a ware- 
house in Buffalo. Seven men were 
assigned to this particular job. An 
air compressor was needed to operate 
a chipping hammer used to chip con- 
crete from a wall preparatory to 
painting it. The contractor used a 
laborer, to turn the compressor on 
and off and oil it. The operating en- 
gineers filed a case with the Dunlop 
board when Empire State refused to 
give the work to one of their mem- 
bers. Its decision said, that under ex- 
isting decisions and precedent, the 
work properly belonged to an operat- 
ing engineer. Empire State ignored 
the decision, so the union picketed 
and kept other union men from work- 
ing. The contractor filed a charge 
with NLRB accusing the operating 
engineer of illegally trying to force 
him to assign work in violation of 
Taft-Hartley. NLRB upheld Empire 
State without deciding which union is 
entitled to run the air compressor. 


American Brake Shoe 

Opens Forging Plant 

AMERICAN Brake Shoe Co. has started 
production at its new steel forging 
plant in Azusa, Calif., which is oper- 
ated by the company’s AmForge Div. 


JY 


...and these 
accessories 


YOU CAN DO AlL OF 


It’s amazing how versatile Smith 
Welding Equipment is. That's 
because Smith’s none design 

permits quick attachment of acces- 
sories for special purpose work. 
All accessories fit one torch body. 
Insert one tip—and weld. Insert 
Cutting Assembly—and do cutting. 


No wrench necessary—fingers 
do the job. For Smith’s Lifelong 
Heavy Duty Torch Body, there are 
10 different accessories for as wide 
a variety of work as a normal shop 
would ever be called upon to 
produce. Other Smith torches have 
similar versatility. Tips can be 
changed in 6 seconds. Standardize 
on Smith for efficiency. Write for 
information. 


THESE JOBS! 


General welding and brazing 


General cutting, gouging, 
and rivet cutting 


Soldering: — flame and iron types 


Lead burning 
Special heating 
Hard facing 
Cylinder welding 
Pipe welding 
ETC. 


Plus All These Technical Advantages 


CHANGE TIPS IN 
6 SECONDS 


No wrench necessary. Easy 
twist of fingers does the job 
—makes gas-tight seal. Fast 
line-up of tip. Fast change 
from welding to cutting. 


ROTATE TIP WHILE 
FLAME IS BURNING 


Don't shut off the lame—just 
turn tip to any angle you want trol” prevents reverse flow 
and go on with your work. 
No delays. Saves time— 
keeps production rolling. 


NO TROUBLE WITH 
BURNED-OUT SEATS 


Ingenious new Smith “Flo- 
of acetylene, protects torch 


against back fire and burned- 
out seats. 


MAIL COUPON TODAY FOR DETAILS 


Smith Welding Equipment Corp. 


2634 S. E. 4th, Minneapolis, Minn. Dept. WE-52 


Pleose send me more information on the time-saving ond 
money-saving fectures of your new torch 


gj” Address. 
Ms Manutacturers 
of fine Welding Equipment City. 


for over 40 Yeors a | 
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Pro- 4 lamp ’ 
MECHANICAL HANDS 


MAKE 


Fitting— 
Positioning— 
Holding 
and 
Welding a 
One-Man Job 


Handles plates, shapes, rods, pipes, etc., at any 


angle, 0 te 180°—Positive 


accuracy without 


templates or fixtures—abolishes tack welding. 


Model A, 1" max. jaw capacity $10.50 each. 
Model B, 22" jaw capacity $17.50 each. 
Quantity prices 10 to 20% less. 

Write for FREE booklet Form PCB-6 


Mfg. by 
BERNARD WELDING EQUIPMENT CO. 


10232 AVENUE N 


CHICAGO 17, ILLINOIS 








Difficult? Far from it. Standardize with Atlantic 
Grinding Wheels and you hold the key to all 
three of these important production advan- 
tages—speed, economy and on-the-job safety! 
Here’s why: 

Atlantic Grinding Wheels provide maximum 
wheel strength for continuous, high-speed 
operation. They're made with a special resin- 
oid bond to assure extra wear. They're faster 
«+. cooler running .. . freer and cleaner cut- 


How to speed up 


SNAGGING 


- « - lower costs 


... and still maintain 
maximum safety standards! 


ting! Their smooth, floating action requires 
less pressure and mokes work easy. They 
seldom have to be dressed . . . eliminate the 
need for frequent replacements . . . lower 
operating costs. Best of all, every Atlantic 
Wheel made — from the 2 inch size right on 
up — is test run at a 50% higher speed than 
that required for normal snagging operations. 
That means a greater margin of safety ... 
on job after job . . . from start to finish, 


CHECK THESE time and money-saving Atlantic advantages for your- 
self. Send for the new Atlantic Grinding Wheel Catalog today — get 
the full facts on Atlantic Speed-Tested Wheels for every job in the 
shop. Atlantic Abrasive Corp., 545 Pearl St., So. Braintree, Mass. 


ATLANTIC ABRASIVE CORP. 


South Braintree 85, Massachusetts 


Weldwire Company Marks 
First Birthday 
THe Weldwire Co., Philadel- 


Inc., 


phia, recently observed its first year 


in business as a manufacturer of arc 
welding electrodes. The firm is lo- 
cated at Emerald and Hagert Streets 
in Philadelphia. 

President of the firm is Julian S. 
Kobler, who holds a law degree from 
Rutgers and a liberal arts degree 
from the University of Pennsylvania. 
His experience includes eight years 
ir quality control, production man- 
agement and electrode coating re- 
search for a leading stainless and al- 
loy electrode manager. 

Jerome J. J. Schlass, sales vice- 
president, obtained his degree in 
metallurgical engineering from the 
University of Wisconsin and is a reg- 
istered professional engineer. He has 
done welding engineering work on 
earth moving equipment, steels in 
ship construction, electrode coating 
development as well as numerous 
field application jobs on welded con- 
struction. 

David Rozet, vice-president in re 
search and development, has a doctor 
of science degree from the University 
of Brussels. He has been in welding 
for 16 years as chief chemist and re- 
search chemist for a prominent stain- 
less electrode manufacturer. He has 
written numerous articles for techni- 
cal journals besides his developmen- 
tal work. 

Ruth S. Kobler is treasurer of the 
firm and also serves as chief chemist, 
having received a B. A. degree in 
chemistry from Penn. She previously 
directed the analytical laboratory of 
an electrode manufacturer. Irving W. 
Singer, secretary of the company, re 
ceived B. A. and law degrees from 
Temple, and serves as legal counsel. 

“ * * 
Michigan Copper Mine 
To be Reopened 
THE big Osceola Mine of the Calumet 
& Hecla Consolidated Copper Co. in 
Houghton County, Mich., will be re- 
ovened under an agreement with the 
Defense Materials Procurement Agen- 
Cy. The Osceola has been closed dow n 
since 1931 and is full of water, as is 
an interconnected mine, the Con- 
glomerate, which was closed in the 
late 1930's. 

The contract calls for production 
of 53.000 short tons of refined cop- 
per from the Osceola by mid-1962. 
Before any copper comes out, though, 
it will be necessary to remove about 
7,000,000,000 gallons of water. 
enough to make a lake 7 ft deep and 
5 sq miles in area. The “unwatering” 


| operation will take 530 days, engi- 


neers estimate. 
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Portable Welder Frame 
Makes Aero-Sied 


AN old engine-driven welder frame is 
now skimming over the Alaskan snow 
fields as the chassis of a propeller- 
driven aero-sled. Named “It Won't 
Work,” the sled was built by mem- 
bers of the U. S. Naval Construction 
Battalion, Detachment 1801, located 
at Point Barrow, Alaska. 

It is powered by a salvaged 95-hp 
auto engine which feeds two salvaged 
jeep differentials coupled to a light 
plane aircraft propeller purchased in 
Fairbanks. It has a windshield of %4- 
in. plexiglas and a body made of 
\4-in. plywood mounted over 1-in. 
angle iron. Top speed is estimated at 
50 mph, according to All Hands, a 
Navy publication. 


“ * * 


Industrial X-Ray Unit 
Saves Time and Money 


A new 250-kv industrial X-ray unit, 
recently installed in the Sunnyvale, 
Calif., plant of Westinghouse Electric 
Corp., is expected to pay for itself in 
less than five years through savings 
on the rental of radium alone. The 
machine can X-ray specimens 50 to 
60 times faster than was previously 
possible with either radium or radio- 
active cobalt. 

This X-ray unit, a Westinghouse 
product, will be used to explore cast- 
ings and weldments for internal de- 
fects such as_ shrinkage, cracks, 
porosity, etc. Steel castings and weld- 
ments up to 2% in. thick are being 
X-rayed by this machine. Castings and 
weldments from 21% to 6 in. thick are 
radiographed by means of radioactive 
cobalt as it is less expensive than 
radium. 


* . - 


Tool Engineers Install 

100th Chapter—Celebrate 

AN EXTENSIVE program has been 
planned for the chartering of the 
100th Chapter of the American Soci- 
ety of Tool Engineers. The ceremony 
will take place in Memorial Hall, 
Athol, Mass., on the evening of Oct. 
14, 1952. As part of the program, the 
plants of the L. S. Starrett Co. and 
Union Twist Drill Co. will be toured 
by the more than 500 members and 
guests expected to attend the char- 
tering. A get-acquainted gathering 
will be held in the Pequoig Hotel pre- 
ceding the banquet. 

The new chapter, which will be 
known as the North Central Massa- 
chusetts Chapter, marks a milestone 
in the growth of the ASTE, which is 
this year celebrating its 20th anni- 
versary. Membership as of August 
15 was 22,39] members. 


Handy, small-package assortment 


of electrodes for repair 


and maintenance welding 


Pack 


You no longer have to buy seldom-used 
rods in quantities larger than you need. 
For now, with the new P&H Maintenance 
Pack, you can keep some of each type on 
hand economically — and get replace- 
ment packages as you need them. 


There are five different kinds of 


electrodes included in the P&H 


tenance Pack. It equips you to do all 
kinds of repair and maintenance jobs — 
and get fast, easy, sound welds. All rods 
are packaged to stay dry — and are 
clearly identified to make proper selec- 


tion easy. 


Be ready to meet every emergency. 
Save time, trouble, and money. Order a 
P&H Maintenance Pack from your P&H 
representative or local distributor. Mail 
coupon for name of one nearest you, and 


for further information. 


TB se soc 


HARNISCHFEGER 
CORPORATION 


4513 WEST NATIONAL AVENUE 
MILWAUKEE 14, WISCONSIN 


POWER SHOVELS @ CRAWLER AND TRUCK CRANES 

@ OVERHEAD CRANES @ HOISTS @ ARC WELDERS 

AND ELECTRODES © SOIL STABILIZERS @ DIESEL 
ENGINES @ PRE-FABRICATED HOMES 
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3 


AC-1, 
2 steels. AC or DC 


5 chinable welds on cast iron. 


$1350 


for 
five different kinds of 


electrodes (Approximately 
27 Ibs.) 


AC-3, 1/8”, 5/32”, 3/16” 
1 — For all position welding 
of — steels and 
AC or DC. 


5/32” — For mild 


7OLA2, 5/32” — For high- 
carbon, alloy, high-sulfur, 
free-machining -rolled, 
and other ~ to - weld 
steels. Ideal for steel cast- 
ing repairs. AC or DC. 


py 1/8” —— For spring 
and stainless steels of 

all Si kinase AC er DC. 

Nicast, 1/8” 


— Fer ma- 


Nicast welds are strong 
and non-porous. 





J 





=-sTear out 


HARNISCHPEGER 
4513 W. Nath 


coupon and mail today! «~~ 
, 


_conponanon 





Send me 
tenance Pack 


, 
, 
‘ 
‘ 
‘ 
‘ 
, 
, 
‘ 
‘ 
, 
, 
, 


46, Wis. 
information on new P&H Main- 
and name ef my neorest dealer. 
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ELECTRODE 
HOLDERS 


Shortstu 


Convert the total fluxed portion 

of all electrodes into weld metal 

—REDUCE STUB WASTE TO THE 
LOWEST POSSIBLE 


TWO SIZES FILL ALL NEEDS 


Length wt Cap 
Model Inches zs Amps. 
No. 4 8%” 7 400 
No. 6 10%,” ; 600 
Quantity Prices 10 to 20% less Write for FREE 16 Page Booklet FORM SS-3 














Send for new 80 page Guide. 


i! 


‘SPECIAL ALLOY 
GAS and ARC 


PERMALATEM 


WITH 
PERMA-FLUXES 


‘Surface fusion using new type 
applications”’ 


PERMALATEM Welding Alloys have won wide accept 
ance for a variety of purposes. In this handy guide we 
have attempted to casting in as small a form as possible 
for your convenience, a typical list of applications cur 
rently facing the weldor, the welding engineer and top 
management enabling ALL to select quickly the right 
electrode or gas waiting rod for a specific job, together 
with a complete list of our current comprehensive line of 
welding alloys for torch and electric arc welding. 

Reference to this booklet will speedily solve common 
welding engineering problems for both the engineer and 
the weldor. Each alloy is described in detail and nothing, 
therefore, is left to guesswork. 

The unvarying high quality and uniform composition 
of PERMALATEM ALLOYS make them consistently 
dependable 

This POCKET SIZE WELDING ENGINEERING 
GUIDE will be helpful to you. Write for your copy 

Contact your welding supply distributor for 
Permalatem Alloys—if he cannot supply you write 
us directly. 


New Pocket Welding Engineering Guide 


PERMALATEM WELDING ALLOYS, inc. 


209 PATTERSON AVENUE 


RED BANK NEW JERSEY 


Oil Industry to Use 
More Aluminum Pipe, Plate 


WITHIN a few years, the oil and gas 
industry will be one of the largest 
users of aluminum, thinks Reynolds 
Metals Co. More than 20 different oil 
firms, some of them top rankers, are 
doing aluminum development work 
in cooperation with Reynolds. 

Specifically mentioned by David P. 
Reynolds, sales vice-president, as 
promising products are sucker rods, 
well tubing, aluminum o%l and gas 
lines and certain oil field tanks, drill 
rigs and servicing units. 

Steel drill rigs are said to suffer in 
mobility and portability over the 
one-third-as-heavy aluminum struc- 
tures now in design stage. Reynolds 
adds that in many states it is illegal 
to operate such steel servicing units 
on state and federal highways at their 
present weight. Designs for a truck- 
mounted aluminum servicing unit 
show it will cost $60,000 but will re- 
duce the weight by at least 15,000 Ib. 

Storage tanks for sour crude oils 
containing sulphur gases have here- 
tofore undergone severe corrosion in 
their deck or roof structures. This 
condition is caused by the mixture 
of sulphur gas with water vapor to 
form sulphuric acid droplets on the 
tank roofs. Aluminum roofs, however, 
are not attacked by the sulphur gases. 

Result is, aluminum roofs, support- 
ing structures, hatches, vent lines and 
other fittings are going into tanks in 


| sour crude areas. Fabricators in 


Kansas City alone have used more 
than 1,000,000 Ib of aluminum in 
decks for these tanks. 

Lightweight shot-hole casing that 
can be transported in helicopters is 
becoming more and more popular, 
for the many exploration treks oil 
companies must engage in. In this 
same endeavor, aluminum is being 
used in dynamite trailers, shot-hole 
drills, swamp buggies, instrument 
cases, temporary liners, truck bodies, 
etc. 

Aluminum condenser tubings and 
fin stocks are going into more and 
more heat exchangers in oil refin- 
eries, reports Reynolds. Some 30% of 
the cost of a refinery goes for heat 
exchangers, it finds. 

The weight advantage of aluminum 
over steel gives it an economic ad- 
vantage when it goes into pipe lines 
that must traverse swamps, soar over 
river crossings, climb over mountain 
ranges or be strung across lakes. The 
inert-arc welded natural gas _ line 
crossing the north fork of the Little 
Colorado River near Bowie, Okla., 
carries sweet natural gas at 250 psi. 
The 1014-in. diameter, 3/16-in. wall 
pipe spans 318 ft between piers. A 
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single 114-in. steel cable supports the 
entire pipe system. Aluminum flanges 
at each end of the crossing are bolted 
to adjoining steel line flanges. Any 
possibility of galvanic attack is avoid- 
ed by insulating the dissimilar metal 
flanges by Micarta tubes and gaskets. 

For underground lines, a number 
of test installations show the feasi- 
bility of installing welded aluminum 
pipelines. Early in 1950, the Ala- 
bama-Tennessee Natural Gas Co. in- 
stalled a 1.8-mile length of a gas line 
to serve Reynolds Metals’ Listerhill, 
Alabama, plant, see THE WELDING 
ENGINEER, page 26-29, July, 1950). 
A 40-ft by-pass was installed on this 
line with a bare section included to* 
provide a basis for watching corro- 
sion effects. When the pipe was dug 
up 17 months later careful inspec- 
tion of the pipe, inside and out, re- 
vealed no discoloration or corrosion 
of any sort. Officials of the gas com- 
pany agreed with Reynolds engineers 
that this bare aluminum pipe would 
last indefinitely under these soil con- 
ditions. 

* - * 


Weldaloy Publishes 
R-W Products Catalog 
PRODUCTION of the new company cat- 
alog for Weldaloy Products Co., De- 
troit, involved many special photo- 
graphs and the use of specially col- 
ored inks and papers. Totaling 112 
pages, it was written to provide a 
complete directory of resistance weld- 
ing materials for the company’s cus- 
tomers. Many pages of dimensions, 
drawings and diagrams illustrate each 
type of electrode and explain its fea- 
tures. Combinations of tips and hold- 
ers, hints on preventing “buckle,” 
graphs of electrode force and weld- 
ing pressure and many tables of spot 
welding data on carbon and stainless 
steels and other metals are included. 
Free copies of this catalog can be 
obtained by writing to Weldaloy 
Products Co., 2323 East Nine Mile 


Rd., Hazel Park, Mich. 


7 * 7 


Belden Starts 
Fifty-First Year 

BELDEN Mfg. Co., Chicago, makers 
of welding cable, power cable, mag- 
net wire and other electrical products, 
marked its 50th year in business on 
Sept 23 with a small open house. 
Starting in the early days of the weld- 
ing business, Belden has always been 
prominent in keeping up with the 
growing needs of arc welding, de- 
signing new strand arrangements, 
separators and jackets for various 
needs. The welding industry joins in 
general congratulations to Belden in 
the starting of its 51st season. 








Your Stainless Steel business 


will grow 
like magic 


WITH 


U-S-S 17 


STAINLESS 


(TYPE 430) 


USS 17 (Type 430) Stain- 
less Steel is a non-nickel bearing 
stainless that has already proved it- 
self a satisfactory alternate material 
for the nickel-chrome grades of stain- 
less. It is available from our ware- 
house stocks and is not subject to 
government restrictions. 

Improved fabrication techniques 
that you can easily apply in your 
plant will make it possible to do a 
good job with U-S’S 17 Stainless. 


SEND FOR FREE BOOK 


“Fabrication of 
U’S-S Stainiess Steei’’ 


Name 
It tells how to weld, form, 
draw, solder, rivet and forge 
U-S-S 17 Stainless, and it 
contains complete corrosion 
resistance data. 


Street. . 


Company 


DON’T TURN DOWN STAIN- 
LESS STEEL BUSINESS without 
checking our nearest warehouse 
about the practicality of using U-S‘S 
17 Stainless. We can give you com- 
plete information about fabricating 
techniques and suitability of appli- 
cation. If you need this information 
in a hurry, ask your U. S. Steel 
Supply salesman. Or use the at- 
tached coupon. 


U. S. Steel Supply 
208 So. La Saile St., Chicago 4, II. 


Please send me a free copy of Fabrication of U-S-S 
Stainless Steel containing complete information about 
U-S-S 17 (Type 430) Stainless Steel. 


YOUR “ONE CALL” SOURCE OF STEEL SERVICE 


U.S. STEEL SUPPLY 


UNITED STATES STEEL SUPPLY DIVISION, UNITED STATES STEEL COMPANY 


HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. 


WAREHOUSES COAST.TO-COAST 


Warehouses and Sales Offices: BALTIMORE » BOSTON - CHICAGO - CLEVELAND - LOS ANGELES - MILWAUKEE 


MOLINE, ILL. - NEWARK - 


PITTSBURGH - PORTLAND, ORE. - 


ST. LOUIS - TWIN CITY (ST. PAUL) 


SAN FRANCISCO - SEATTLE 
Sales Offices: INDIANAPOLIS - KANSAS CITY, MO. - PHILADELPHIA - PHOENIX 
ROCKFORD, ILL. - SALT LAKE CITY - SOUTH BEND - TOLEDO - TULSA - YOUNGSTOWN 
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Mult -Pic 


WELD CLEANING HAMMER 


HAS 2 CONTOUR FORMING HEADS 


Patented FREE-FLOATING HEAD design delivers FIVE clean- 
ing blows with each swing. 


CUTS TIME—Cleans FIVE times faster 


CUTS COST—Lasts FIVE times longer 
THAN SINGLE HEADED HAMMERS 


Illustrated Model No. MP-2-M $2.40 each—quantity prices 10% to 20% less. 
Wood Handle and Brush equipped Models also available—Write for Booklet Form MP-4. 








Whe. by 
BERNARD WELDING EQUIPMENT CO. 


10232 AVENUE N, CHICAGO 17, ILLINOIS 





ALLOYS and FLUX | 


FOR SILVER BRAZING 
STAINLESS STEEL 


Silvaloy 355 is a low 
temperature cadmium- 
free alloy especially 
adapted for brazing of 
food handling and USES 

dairy equipment, and Use 1200 Flux for silver braz- 
where a close color ing Brass, Stainless Steel, 


match is desired. Bronze, Nickel-Silver, Steel, 
ai = Monel, Inconel, Nickel and 


Silvaloy 50 and 45 are extremely fluid. Free- Cast Iron. Furnished in 4s Ib., 
flowing at temperatures of 1145° F. to 1295° F. —— tb., and 30 Ib. con- 
Especially designed for production brazing on 

stainless steel. 





GAS AND ARC WELDING ELECTRODES FOR 
THE WELDING OF STAINLESS STEEL 


Coated rods in either A.C. or D.C. Titania 
coated or Lime D.C. coated. 








STEEL SALES 


3348 S. PULASKI ROAD . CHICAGO 23, ILLINOI 


LANTS: DETROIT, ST. LOUIS, MILWAL 


)FFICES. INDIANAPOLIS 


Ludwig Fellowship Fund 
Set Up by Westinghouse 


A FELLOwsHIP fund to help promis- 
ing young engineers and scientists of 
the Westinghouse Electric Corpora- 
tion continue their studies at a gradu- 
ate level has been established in honor 
of the late Leon R. Ludwig, outstand- 
ing inventor and Westinghouse en- 
gineering executive. 

Announcement of the educational 
trust was made by A. C. Monteith, 


| Westinghouse vice-president in charge 
| of engineering, who also is a member 


of the fellowship committee which 
will administer the fund. Mr. Lud- 
wig’s widow, Mrs. Agnes S. Ludwig, 
and daughter, Martha, established the 


| fund at the time of the Westinghouse 


executive’s death in Nov., 1951. 

A prolific inventor, he had more 
than 70 patents to his credit and dur- 
ing World War II made important 
contributions to the development of 
the atomic bomb. One of his most 
outstanding achievements in the field 
of electrical engineering was the de- 


| velopment in collaboration with Dr. 


Joseph Slepian of the ignitron recti- 
fier. Mr. Ludwig came with Westing- 
house in 1925 as a student engineer 
and at the time of his death was di- 
rector of reearch and engineering for 
the company’s atomic power division. 

The fellowship fund established in 


| his name will be administered initially 


| by five Westinghouse officers. They are 
| Gwilym A. Price, president; Dr. J. A. 
| Hutcheson, vice-president and direc- 
tor of research; Andrew H. Phelps, 
vice-president in charge of purchas- 
ing and traffic; George G. Main, 
treasurer and Mr. Monteith. 


* * - 


Raytheon Opens 

New Branch Office 

RayTHEON Mfg. Co., of Waltham, 
Mass., has officially opened its new 
office building in Cleveland. The 
building, which is located at 3076 
W. 117th St., was especially con- 
structed for Raytheon and provides 
ample office space and display rooms 
for demonstration purposes. 


- * * 


Role of Research 

Discussed at Conference 

A CENTENNIAL Conference on Indus- 
trial Research was scheduled to be 
held last month at the Armour Re- 
search Foundation of the Illinois In- 
stitute of Technology, Chicago. Re- 
search objectives, trends and oppor- 
tunities for the future were to be eval- 
uated. Welding was one of the 19 
items up for special discussion on the 


| program. 
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Nelson Promotion 
Wins Two Awards 


NeLson Stud Welding division of 
Gregory Industries, Inc., Lorain, O., 
has received two of the 35 awards 
that are given by a jury of five archi- 
tects for outstanding product litera- 
ture of the past year. The contest was 
limited to manufacturers and produc- 
ers in the building field. 

The awards to Nelson were honor- 
able mentions in two classes: for lit- 
erature offering technical information 
and for promotional literature. Credit 
for this fine work goes to William J. 
Kane, vice-president in charge of con- 
struction industry sales, and S. E. 
Lapp, advertising manager. 

The awards are sponsored jointly 
by the American Institute of Archi- 
tects and the Producers Council. 

* 7 * 
Eutectic Welding School 
Announces Fall Schedule 


\ REGULAR schedule of weekly classes 
in advanced welding — techniques 
started Sept. 15 at the Eutectic Weld- 
ing Institute, Eutectic Welding Alloys 
Corp., Flushing, N. Y. A new session 
commences every two weeks until the 
end of the year. For detailed course 
outlines, schedules and other informa- 
tion on this non-profit educational ac- 
tivity, write to Eutectic at 172nd St 
at Northern Blvd., Flushing 58, N. Y. 


o * * 
New Plant Welds 
Steel Tote Boxes 


Stewart Parker Co., Pittsburgh 
manufacturer of all-steel tote boxes, 
is making an interesting use of spot 
welding in its new plant. The “Cus- 
tom-Built” tote box is made in one 
piece, folded at ends and welded 
throughout. A triple fold top perime- 
ter increases durability. Handles are 
secured by spot welds and folded un- 
der the top rim for safety. 


* - . 


Russians Erect 
27-Story Welded Building 





. : , | 
A Russian magazine, The Literary | 


Gazette, recently announced comple- 
tion of the first post-war Moscow sky- 
scraper. Says the magazine, “nobody 
but Soviet engineers could have 
welded such giant metal frames.” 

The 27-story government building 
is said to have 2,000 air-conditioned 
offices, each with an electric clock. 
The new structure is to house adminis- 
trative bureaus. 


* * . 


4 highbrow is a person educated beyond 


his intelligence.—Brander Matthews 





| 


Berylco inserts machined 
from hot rolled Berylco 
25 bar stock. 


BERYLCO BERYLLIUM COPPER 


FOR FLASH WELDING gives smooth, 
sound welds—greater production—longer life 


Many steel mills find that Berylco 
beryllium copper inserts offer dis- 
tinct advantages over solid dies in 
flash welding. 


To give the best results, inserts must 
resist wear and mushrooming, in 
addition to providing good electrical 
conductivity. Berylco beryllium cop- 
per, the standard RWMA Class 4 
insert material, has greater strength 
and higher conductivity than any 
material used in the past. Berylco 
inserts last longer—over-all mainte- 
nance costs are less. 


Berylco inserts also require less fre- 
quent dressing. That’s because the 
flash produced in welding does not 
adhere to Berylco as readily as it 
does to other materials. Production 


benefits from decreased downtime 
...and you get smoother and 
sounder welds. 


Although it is sometimes necessary 
to cast or forge Berylco dies for 
special applications, many standard 
inserts can easily be machined from 
hot-rolled bar stock. A tougher, 
more uniform insert is obtained by 
using wrought material. 


BERYLCO BERYLLIUM COPPER IS AVAIL- 
ABLE IN ROD AND BAR STOCK AND IN 
STANDARD SIZE WHEELS. 

SEE US AT BOOTH 1539 
NATIONAL METAL EXPOSITION 


PHILADELPHIA 


October 20-24 


BERYLCO) tHe BERY LLIU MM corporation 


DEPT. 2J, READING 13, PENNSYLVANIA 


New York © Springfield, Mass. © Cleveland © Dayton ¢ Detroit © Chicago « Minneapolis © St. Louis © Seattle © San Francisco © Los Angeles 


REPRESENTATIVES IN PRINCIPAL WORLD-TRADE CENTERS 
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IN THE ICE AGE 


mammoths were caught in traps 
and killed with rocks. Nowa- 
days, big game is killed by 
simply bencing the index fin- 
ger. 
50 years ago the hand cutting 
torch was a sensational novel- 
ty. Now it has been replaced 
by more efficient machines. 
It is now only used where 
expensive, template-operated 
cutting machines would not 
be economical, such as build- 
ing sites, storage dumps and 
small workshops. 
But here too its fate is 
sealed. The small MINI- 
MOR cutting machine (it 
is portable, fits into a 
briefcase, weighs only 11 
Ib!), developed by Web- 
erwerke, requires no 
more run-in than a hand 
torch, yet the speed and 
accuracy of its cut are 
far superior. (Bevel cut- 
ting, short straight 
runs, circular cuts of 
1% inch diameter!) 
Please ask for our 
leaflet MIN 1. The 
MINIMOR produces 


perfect work in 
half the time! 








SIEGEN ‘ YWESTE 








T. H. WicKENDEN, vice-president in 
charge of development and research 
| of The International Nickel Co., Inc., 
| has been elected a member of the 
Welding Research Council of the En- 
gineering Foundation for a three-year 
term beginning Oct. 1. 


ot * * 


Sanps G. Fatk has been appointed 
manager of the new combined foun- 


Falk Corp., Milwaukee. Dave P. MIL- 
LER will handle weldment and casting 

| sales, while Stewarp C, Hacen, who 
recently transferred from the foundry 
operating division, will concentrate 
on steel castings. 


* * * 


| Joun B. Jose has been appointed as- 
sistant district manager of the Johns- 
Manville industrial products division 
at Los Angeles. He has been with the 
company since 1936. 


= * om 


James H. Lowe has been appointed 


Founders’ Society of America. He was 
formerly technical and research di- 
rector of Wehr Steel Co.. Milwaukee. 


* * * 


J. P. D. Gerrese has been appointed 
chief engineer of the Gary plant of 
National Tube Div., United States 
Steel Co. Born and educated in Hol- 
land, he joined the company in 1925 
as a draftsman. Since 1947, he has 
been control engineer of the construc- 
tion department of National Tube. 


* ~ * 


Linn LosHBoUGH retired last month 
after 50 years’ service with the Gen- 
eral Electric Co. Originally hired as 
an office boy at $3.50 per week, Mr. 
Loshbough rose to supervisor of en 
gineering service for the Chicago ap- 
paratus office, a position he had held 
for many years. 

* * * 

Wituiam N. Jove, 63, Norton Co. 
abrasive engineer in Chicago, recently 
became the company’s fifteenth 50- 
year man. He is still active and covers 
a territory in Chicago made up of 20 
large accounts. 

* * * 


HaroLp PRINCE was appointed ad- 
vertising manager of the Amer. Silver 
Co., Flushing, N.Y. He will be in 
charge of the company’s advertising, 
publicity, and sales promotion cam- 








paigns. 


dry and weldment sales division of | 


product development director of Steel | 











ANTON: 


LOW HEAT 


WELDING COMPOUNDS 
AND FLUXES 











Order by Number! 


1—Cast Iron Welding Flux 

2—Brazing Flux for Brass, Bronze, etc 

3—Brass, Bronze Welding Flux 

4—Flux for Bronze Welding Cast Iron 

5—Extra Quality Aluminum Flux 

7—Steel Flux 

8—Aluminum Flux 

9—Stainless Steel Flux 

1—Tinning Compound 

2—Burnt Cast Iron Welding Flux 

3—Brazing Flux for Extruded Bronzes 

4—Special Brazing Flux for Aluminum 
Bronze, Everdur, and all Silicon 
Bronzes 

15—Special Flux for Magnesium Alloys, 
Dow Metal, etc 

16—Silver Solder Paste Flux 


ANTI-BORAX Products cost very 
little in comparison with the im- 
portant place they fill 

welding. Choose 

suited to your work. All ANTI- 
BORAX Products are quarenteed. 
Send for descriptive circular and 
free sample. 


ANTI-BORAX COMPOUND CO., Inc. 
FORT WAYNE, INDIANA 











SPEED CLAMPS 


ASL SERIES 

SAVE MINUTES ON EVERY 
CLAMPING OPERATION! ‘ 
Grand Speed Clamps are Tt; 
quick setting and instant 
releasing—just pushdown 6%" 
the screw and tighten 

with a turn on the vise- 

type handle. Trigger re- 
leases work instantly. 


Grand Speed Clamps have extra deep throats— 


are ruggedly built of NACO No. 6 Steel— 
spatter proofed. 


4 Sizes: 2” to 8” Opening 


Famous G*“"D “€” Clamps 
Alloy Steel (Stronger than forged) Spatter-Proofed 
Screws, Deep Throat — Replaceable Swivels 
LIGHT SERVICE MEDIUM SERVICE HEAVY SERVICE 
SERIES NES i} 


ASM SERIES ASH SERIES 

7 Sizes 

4°10 18° 
Ask Your 
D SPECIALTIES CO. 


3101 W. GRAND AVE., CHICAGO 22 


B SIZES 
%"TO 12%" 


Ga 
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THomas S. COLLINS was appointed 
the Chicago electrode representative 
for The McKay Co., Pittsburgh, Pa. 
His headquarters are at 1500 S. West- 
ern Ave. in Chicago. Mr. Collins will 
cover northeastern Illinois and north- 
western Indiana and will handle sales 
and service for the entire line of Mc- 
Kay arc welding electrodes. He comes 
to The McKay Co. from Industrial 
Tape Corp., Chicago. 
* 7 . 

Dr. Maurice J. Day, metallurgical 
engineer at U.S. Steel Co., Pittsburgh, : f . h 

has been named manager of the ma- or in ormation on where 
terials and processes division at Ar- 
mour Research Foundation of Illinois 
Institute of Technology. As manager 


of the materials and processes divi- b Idi ' 

sion, Dr. Day will direst research and to uy we Ing equipment, 
development activities of 300 scien- 
tists and administrative personnel. 
The division includes chemistry and . . 
chemical engineering, ceramics and | d 

minerals, and metals research depart- Supp les an accessories, 
ments. A national committee member 
and former chairman of the Chicago 
chapter of ASM, he is also affiliated . 

with AIMME and AWS. consu It your Mi d -June 


* om ia 


J. H. Brinker has been appointed 
assistant executive in charge of dis- ‘ 5 
tribution at A. O. Smith Corp. in d d S | 
Milwaukee. He was formerly the gen- P roau ct an tatistica 
eral sales manager for the south- 
west district, located in Houston. Mr. 
Brinker will supervise advertising ° 

and sales promotion, exhibits and dis- Rev 1e@w N um ber. There 
plays and market analysis for A. O. 
Smith. 


- * 7 


Mitton F. Beecner, head of Norton ill fj d f 
Company’s research and development you wi ind manu acturers 
laboratories since 1941, has retired 
from his position of vice-president 
and director. He will be succeeded by . 
Watiace L. Howe, director of re- of welding products used 
search and development. 

_ a * 
NORMAN PINTCHUK has joined Solar ' ° 
Aircraft Company’s San Diego plant in and for welding 
as foundry metallurgist in Solar’s ‘ 
stainless steel foundry. He was for- 
merly with the manufacturing re- 
search division of International Har- 
vester Co. in Chicago. 

ca * * 
Pau R. LARIMER was appointed gen- 
eral sales manager of Ansul Chemical 
Co., Marinette, Wisc. He will be in 
charge of four sales divisions: fire 
extinguisher, refrigeration, industrial 
chemicals and export. 

* 7 * 


Lyman M. CAMPBELL was appointed THE WELDING ENGINEER 


chief development engineer of The 
Liquid Carbonic Corp., Chicago. Mr. 
Campbell was formerly chief engineer 
of The Globe Co. of Chicago. 
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Shopping for 
supplies is often 
like that. 


Now is the time to investigate 
the important services your near- 
by All-State Distributor offers. 


ONE SOURCE OF SUPPLY 


It makes sense to make your A-S 
Distributor and All-State your one 
proven source for all alloys and 
fluxes needed for welding, brazing, 
soldering, tinning and cutting. 


BETTER JOBS FOR LESS 


A-S Distributors stock a large variety 
of things you have to have quickly 
when you want them. They're com- 
petitive on price — usually lower if 
your eye is on the job costs. That 
comes of their handling All-State 
Alloys and Fluxes for all metals. 
They do better jobs for less. 


TECHNICAL SERVICE 


Each All-State Distributor has men 
especially qualified by training and 
experience to aid in the proper se- 
lection and use of alloys and fluxes 
for jobs where you might need help. 
Back of them, and always ready to 
pitch in on the problem jobs are the 
All-State regional men and the well- 
known All-State technical service 
facilities at White Plains, N. Y. 


FREE LITERATURE 


Ask for 32-page Buyers Guide to the 
complete line of All-State Alloys and 
Fluxes for welding, brazing, solder- 
ing, tinning and cutting. 


A-S DISTRIBUTORS 
EVERY WHERE 


ALL-STATE 


WELDING ALLOYS CO., INC. 
White Plains, N. Y. 











GeorceE J. Zipr has been named dis- 
trict manager in charge of sales and 


| service for the Chicago district of the 
| Raytheon Mfg. Co. The Raytheon 


Chicago district has offices at 5016 W. 
Madison St., Chicago, and serves the 
area of Indiana, Western Kentucky, 
Wisconsin, Illinois, Minnesota, Iowa, 
Missouri, North Dakota, South Da- 


| kota, Nebraska and Kansas. 


* - — 
R. Joe Hayes was named sales rep- 
resentative of the Mo-Kan-Ark area 
for Titan Metal Mfg. Co., Bellefonte, 


Pa. Mr. Hayes has 20 years’ experi- ! 


ence in the non-ferrous field. He will 


have charge of the company’s office | 
| at 3920 Lindell Blvd., St. Louis 8, 


Mo., covering Missouri, Iowa, Kan- 
sas, Arkansas, Oklahoma, Southern 
Illinois and Northwestern Texas. 


* * * 


T. A. SULLIVAN, supervisor of order | 
O. Smith Corp., | 


service in the A. 
Milwaukee, process equipment divi- 


sion, has been named product man- | 


ager for the pressure vessels in the 


division. R. T. SpRINGATE has joined | 


the division as superintendent of pro- 


| duction control. He has been factory 


manager of the A. O. Smith truck 
frame division. Succeeding Mr. 


Springate at the truck frame job is | 
T. E. Ditton, formerly manager of | 
passenger | 


manufacturing for the 
frame plants. 
. * o 


James A. Raspitt, Inco consulting | 
engineer and authority on Japan and | 
the far east, has retired from The 


International Nickel Co., Inc. after 


more than 22 years. During World | 
War II, he served the United States | 
as technical consultant on Japanese | 
industries. He was also a member of | 
| the panel of far eastern experts in | 


Washington. 
. . . 


| WitiiaM J. Kincs.ey has been made 
| assistant general sales manager of The 


Falls, | 


Carborundum Co., Niagara 
N. Y. He has been with Carborun- 


dum since 1922, when he joined the | 


sales engineering department. 


. * » 


ALEXANDER PECHMAN, ceramic engi- | 


neer, has joined the staff of the devel- 


opment laboratory at Ryan Aero- | 
nautical Co., San Diego. He will | 


work on Ryan’s program of ceramic 


coated parts for jet, rocket and in- | 


ternal combustion engines. 


* . a 


J. T. CATALDO was appointed assist- 
ant general manager of International 
Rectifier Corp. of El Segundo, Calif. 
He is a member of the Institute of 
Radio Engineers and the AIEE Me- 
tallic Rectifier Committee. 





Fuse-Wel/ 


CAST IRON RODS & ELECTRODES 


“The Name to Specify When 


You Buy!” 


w ad NO. II—SQUARE 
Fuse-Well {No 12-ROUND 
(Cast Iron Acetylene Rod) 


“Fuse-Well” WO. 14— SQUARE 


(Alloy Rod—Moly Hi-Strength) 


“Fuse-Well’ No. 22 


(Coated Machineable Electrode) 


“Fuse-Well” No. 19 
(Coated Hard-Surfacing Electrode) 
“Fuse-Well” {X8: 2-80uNb 


(5% Silicon—Cast Aluminum Rod) 


"Flux-Well Fuse Wer Wrenches 
Welding i f 
Fiuxes Acetylene 
Pre Tanks 
Cast Welding 


Sold Thru Leading Distributors 
THE CHICAGO HARDWARE FOUNDRY CO. 


“DEPENDABLE SINCE 1897” 
2500 NW. COMMONWEALTH AVE, WORTH CHICAGO, ILL. 














‘Red Head’ 
WELDING CLAMPS 


Designed 
for 
Welding 

e a 
No Threads 


To 
Damage 


Case Hardened threads are 

»« always protected from weld 

spatter and never exposed to damage 
in open or closed position. 


2? The clamp body is cut from 
e solid plate, thereby insuring ex- 
treme rigidity and giving great re- 
sistance to bending or twisting. 


Heat treated chrome molybde- 
* num alloy handle offers great 
resistance to bending. 


23 stock sizes 
Cuicaco Boiler CoMPANY 


1969 CLYBOURN AVENUE 
CHICAGO 14, ILLINOIS 
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W. Roy Winpoes, director of indus- 
trial relations at Lukens Steel Co. 
since 1949, has been appointed to the 
president’s staff. He will be secretary 
of the management committee in 
charge of future company planning. 
Witutiam C. Rosrnson, currently as- 
sistant director of industrial relations, 
will succeed Mr. Widdoes as director. 


* . a 


Tom Murpny was recently promoted 
to chief engineer of the Condenser 
Products Co. of Chicago. He heads a 
research and development department 
now comprised of eleven engineers. 


* * * 


Rocer M. BLoucu has been elected a 
director of United States Steel Corp. 
and a member of its finance commit- 
tee. He has been vice-chairman of the “e , 
board since spring of this year and zs — ww 
also executive vice-president (law) ; 


and secretary. ; A CADWELD Connection 


* 7 * 


Qe ' 
CoLoNEL HERBERT MILwalrT has as- ; Has No Equal! It Is... 
sumed command of the Engineer Re- he. 
search and Development Laboratories, ~~. ECONOMICAL Easily made with 
Ft. Belvoir, Va. 

Sd ee Te inexpensive equipment—No special 


Died “yy iy skill required. 


C. T. Posey, 38, passed away Aug. 

25 after an eight nani illness wi , FAST Requires ne prep- 
leukemia. At the time of his illness he aration of cable other than stripping 
held the post of research engineer for of insulation. Time required to make 
Arcos Corp., Philadelphia. Well- weld less than one minute. 

known over the nation for his weld- > 
ing knowledge, he worked 81 years ~ ~ BETTER Sa pen 
at Crane Co. before going to Arcos. > , ¥ 
He spent 41% years at the Philadel- ing capacity equal to the cable. 
phia office of Arcos and 2 years in . Tensile strength equal to soft drawn 
Chicago as resident field engineer. , : copper. No damage to insulation 
He was regarded as an expert on ar- when properly applied. 


mor welding and ferritic electrodes. 
He returned to the home office for the 
post held at his death. His widow and iteniieeebebbht Not subject to the 
two little girls survive him. gradual loosening or oxidation of 
*. « mechanical joints. Not damaged by 
Hucu J. Fraser, vice-president in . . excessive overload. 
charge of plant operations for The S 
International Nickel Co., Inc., died 
August 22 in New York after a brief Y oe * bhdtthieeh Weld area is not 
illness. Born and educated in Ontario, a over 1%” long. 
Canada, Mr. Fraser was also an as- 
sistant vice-president of The Interna- 
tional Nickel Co. of Canada, Ltd. He 
joined International Nickel at its . 
Huntington, West Va., works in 1923. 3 : CATALOG 
After serving in various technical and ; ON 
operating capacities, he was appoint- ~s REQUEST 
ed to his present position in 1948. 
* - 7 
R. H. Srurceon, western district NATIONAL 
manager for the Harnischfeger Corp., BOOTH 1482 
died August 8 after a four-story x 
plunge down a hotel elevator shaft in ~ 


- > ee 3 

Seattle, Wash. Death appeared to be ¥ 

accidental, according to the county CADD ARC WELDING ACCESSORY DIVISION 
coroner. He is survived by his wife, ERICO PRODUCTS, INC. © 2070 E. 61st PLACE * CLEVELAND 3, OHIO 


Mrs. Florence Sturgeon. 
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NEW PRODUCTS 


(Continued from page 88) 





Four times the life of ordinary 
regulators is guaranteed by ex- 
clusive four-seat construction. 
Each seat may be used succes- 
sively — adjusted simply. No 
special tools or mechanical skill 
is required to maintain any part 


peep BOLTED DIAPHRAGM NEVER PUCKERS 
SAF-T-CHEK VALVES Absolutely uniform pressure and flexibility is 
This exclusive MECO construc- secured by bolting special alloy diaphragm — 
tion provides ony — a ow —_ es eee 
; . iaphragm fibres. Di . r ° ° 

iy sell actuting SAF-T-CHEK last the life of the reguiacor. Universal Welding Jig 

valves prevent damage to equip- : 7 Up to four pieces or compo- 

ment from careless handling. Gloss Yoke berween diaphragm and mulsisens | OT on can be held in any three 

tiniest pressure variations providing constant dimensional relationship for welding, 

and uniform pressure. brazing or soldering in the “Twinner 

ASK YOUR MECO DEALER FOR FURTHER INFORMATION | Vise.” The top plate assembly rotates 

in both directions through 360 deg. 

| It also tilts to left and right through 

180 deg. Angle plates with vises may 

be rotated to any position. 

3411 PINE BLVD. ST. LOUIS 3, MU. The Model 7 “Twinner” is mount- 

ed on a tripod base and can be prof- 

es | itably used for all light assemblies. A 

atlon massive welded steel base on the 

“<\ @/ Model 37 makes it suitable for much 

heavier work. Manufacturer states 


* that several thousand of these posi- 
tioners are in daily use in England 
and on the continent. 

THE Epmanps Co., Providence, 
a. 2 


ECONOMICAL = 
DEPENDABLE fi i a 








3 


for 
Welding & Cutting 


SPECIFY 


NATIONAL CARBIDE IN THE RED DRUM Steel Rule 


Write us for percentages _ 262 THE NEw Dart steel rule gives 
to nearest available stock. more viewing area when in- 


side measurements are taken. Read- 


ings are clearly seen at the indicator 
NATIONAL CARBIDE COMPANY | jis:"-'s*r" iter ice 
blade in case when not in use. Rule 

A Division of Air Reduction Company, inc. 


is offered in 6 ft, 8 ft and 10 ft 
60 E. 42nd St., New York 17, N. Y. lengths. 


Dart Mrc. Co., Mason, Mich. 


z 
~ 
- 
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Crimping Tool 
962 New mechanical-type hand 
263 crimping tool ake a full 
circumferential crimp and will crimp 
a range of wire and cable sizes from 
No. 4 up through 500 mem without 
any changing of dies or application of 
heat. Yet the tool is light in weight 
(234 lb) and simple to operate. It 
works on a ratchet principle and rolls 
a crimp into the connectors and lugs. 
This portable tool can be operated in 
tight places. 

F. M. AntHony Co., 
11, Calif. 


Piedmont 


Head and Tail Stocks 
264 LARGE weldments can be posi- 
tioned between the Model 
HTSS5 head and tail stock positioner. 
The tables are the face plates the 
workpiece is attached to them. Rota- 
tion is in one plane only, the horizon- 
tal rotational axis. Speed is 1.13 rpm 
constant rate, a speed designed for 
either manual or automatic welding. 
Capacities of the three models of this 
type are 5,000, 12,000 and 32,000 Ib. 
Other features are magnetic brake 
motor, 110-volt control circuit on re- 
mote push-button station, anti-fric- 
tion bearings, mercury grounding on 
both head and tail stocks, cam yoke 
roller on table for back-up to prevent 
table deflection under load. 
ARONSON MacHINE Co., Arcade, 
ap & 
To obtain additional information 
on listed new products, use the 
ecards on pages 17-18. 
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NO 

MATTER 

WHAT 
METALS... 


SILVER 
COPPER 
BRASS 
STAINLESS STEEL 
BRONZE 
STEEL 
NICKEL 
CHROME ALLOYS 
GOLD 
TOOL STEEL 
CARBIDE 
INCONEL 


GB FLUXES = 


GB 


there’s a 


@) 


silver brazing 
alloy and flux 


Teleslelialehitels that 


will Seed 


Seco 


Every day more and more fabri- 
cators are learning that GB Sil- 
ver Solder with GB Flux makes 
an unb ble prod team 
for low temperature brazing. 





From the GB line of six standard silver solders 
you can select the one which will fully meet 
your production specifications. Yes, with 
GB Silver Solders you get sound, low-cost joints 
on virtually any ferrous or non-ferrous metal. 
GB Standard Silver Solders: 

GB No. 50 Silver Solder, melting range 1160-1175°F 
GB No. SON Silver Solder, melting range 1240-1260°F 
GB No. 45 Silver Solder, melting range 1125-1145°F 
GB No. 41 Silver Solder, melting range 1125-1160°F 
GB No. 35 Silver Solder, melting range 1130-1270°F 
GB No. 31 Silver Selder, melting range 1130-1300°F 


For special jobs where special silver solders are 
required, GB offers you competent technical 
assistance, backed by over 80 years of experi- 
ence in alloying and refining precious metals. 


The physical properties and 
appearance of a brazed joint 
are controlled to a large degree 
by the flux which is used. For 
this reason it will pay you to 
team-up GB Flux with GB Sil- 
ver Solder — they were devel- 
oped to produce maximum 
results when u together. 


GOLDSMITH BROS. SMELTING AND REFINING CO. 


GB DATA BOOK 


Here's real factuel data on all 
of the importont phases of low 
temperature brazing. You can 
get a free copy from your GB 
Distributor — Write us and o 
copy will be forwarded to you. 


1304 W. 59th Street, Chicago 36: Illinois 


S ppiliers of Precio. 


aul tiell ¢ stry 








Versatility Cuts Costs! 
® 





WELDING—(1) Individual Mixer and 
Tip A or (2) U 
Mixer with Swaged Tips. Sizes 00 
to 10 (drill sizes 76 to 30) 





A Welding & Cutting 
COMBINATION 





HEATING —(1) Acetylene or (2) Pro- ALL PURPOSE. Takes a wide vo- 

pane. 12”, 18” or 24”. Propane riety of tips. Excellent for brazing, 

tips interchangeable. welding, heating, cutting. Rugged, 
efficient, dependable. 











or Metal Inspection Inks 
CUTTING—75° or 90° head. Cutting write for IN\s 265 Two new non-destructive meth- 
mm: Bee. AP CATALOG SHEET - ods of locating cracks and 
3 flaws in weldments end castings util- 
ize special inks. One is called 
Booth $1082 at “Supramor” electro-magnetic flaw 
the Metal Show! detection ink and is designed for fer- 
rous metals. “Glo-Mor” fluorescent 
crack detection ink gives clear indi- 
cation of surface cracks in non-ferrous 
alloys and plastics. 


TRACTOR SHOES LAST EE With the “Supramor” method, the 
LONGER ...COST LESS ] | object to be inspected is magnetized 


and the ink is poured over its sur- 
When You... : i g | face. Magnetic particles in the ink 
collect at cracks and other flaws to 


Repair Worn 2.3 : ; ; Y/ clearly outline them (at right, top 


photo). 
, The second process, “Glo-Mor,” 
TRACTOR “a involves dipping the non-ferrous or 
plastic object into a fluorescent ink 
GROUSERS (MANGANAL] solution and allowing it to dry for 


about a minute. The impregnated test 
piece is inspected under an ultraviolet 


11%-1342% Manganese- Nickel Steel light source after drying. Surface 
re cracks reveal themselves by their 
SPECIAL SHAPE ay brilliant green fluorescence (bottom 
APPLICATOR BARS SY OG y photo, right). This ink is said to be 
EL non-toxic, 
Workharden to 550 Brinell. Tensile strength to MAncuHesTer Ort RerFinery LTp., 
150,000 p.s.i. A) /, | Manchester, England. 
Provide stronger, longer-lasting replacements ° i 
—cost less than new parts. Anti-Corrosion Liquid 
Practically eliminates build-up welding. 266 THE protection of mild steel 
@ Easily fabricated hot or cold without injury to “~ FREE from corrosion after it’s been 
metal. i sacidiic aie Ok adidas cleaned is provided by a coating of 
Outlast other steels due to its extreme tough- methods of economicol “Kelite M-2.” It is said to be superior 
ness and high resistance to impact and abrasive SPROCKETS, Gosieen to petroleum oil in corrosion inhibi- 
wear. a oo tion, elimination of need for drying 
and resistance to finger printing. 


ne A i GR 


The K-G Equipment Co. (Inc.) 
Unit of Air Products, Inc. 
Dept. A, 1744 Lehigh Street, Allentown, Pa. 








= U.S. Patents 1,876,738—1.947,167—2.021.945 
with 








ee" DISTRIBUTOR 
UPON REQUEST To obtain additional information 


on listed new products, use the 
VLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ecards on pages 17-18. 
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“Kelite M-2” may be applied by 
immersion, spray or brush. It is not | 
readily flammable (flash point 140F), 
non-phenolic and non-toxic. In addi- 
tion, it is said to be harmless to skin | 
or nostrils. It will displace and absorb | 
up to 11% of its own volume in | 
water without impairment of effi- 
ciency. ...by putting your clamping burden on 


Keite Propucts Inc., Los Angles | KNU- VISE 


a iu. = 


MODELS AVAILABLE TO GIVE YOU PRESSURES 
RANGING FROM 80 LBS. UP TO 2875 LBS. 
Can bring you efficiency in several ways: 


1 «=~ in single installations where oper- 2 — in muttiple installo- 3 — in multiple installations with 
ators fatigue is a factor or where tion controlled by o sequence valves operating 
the location of hand-operated clamps single valve. certain clamps ot pre- 
would be impractical. determined intervols. 


Sales offices in principal cities. Teletype DE 49 
Send for new folder giving further information. 


KNU-VISE 
New A-C Welders PRODUCTS 


267 REDESIGNED industrial models 


of a-c welders in 300, 400 and Western Division, 422 Magnolia St., Glendale, Calif. 
500 amp capacity have been brought SEER - - 
out by Lincoln. The more compact 


design has the same output and over- HA S ! T 


load capacity as previous models and 


incorporates the patented “arc boost- @) - Cc y:\ N 


er” circuit brought out several years | I 
ago. The easy-to-read front-mounted. | MAKE l T a 
amperage dial is illuminated by an 

accessible 6-volt lamp. 


All electrical and mechanical con- 
trol parts required for connecting or 
that need maintenance are readily ac- 


cessible without removing the case. WELDER BRUSHES ELECTRODES and 


Reconnection of the input circuit for | ' RODS - 
220 or 440 volts can be done without | * AO) ae 
replacing any coils. An improved (.—/= ©) 

; “yas a . )) — at 
downdraft ventilation system brings \ Je : 





air in from the top of the case. 

To be exhibited at the Metal Show 
in Philadelphia this month are sev- 
eral other Lincoln welding develop- ‘ Lty 
ments. They include a new hard-fac- | 
ing flux for use with automatic sub- | 
merged-arc welding. With this flux PLATES PLATES and PASTE 


ASSORTMENT 


a standard mild steel electrode is >> 

used, the hard-facing elements being _ 

contained in the flux and alloyed in ee 

the arc. Semi-automatic submerged- 

arc welding adapted to a gas-engine- 

driven welder will be shown. A “twin- ( $7450 


arc” process of submerged-arc weld- y ST Tie Ahandy assortment, developed 
ing in which two electrodes will be 1/4” thickness ond up. especially for welding deport- 


’ +4 b ° H r i n ec 7 ded . 
fed in tandem to deposit metal in a a ely , ments or small welding shops 


single crater will also be demon- COMPLETE BECKER ENGINEERING SERVICE 
strated. is always available and entails no obligation whatever. 


i raebeammianme BECKER BROTHERS CARBON C0. ecixctse'anoe os 
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Te LM elie The “right” brush for every type 
coated for twin arc torched and make of welding equipment. 























...f0r use in any position 
with AZ or DC current 


What ONE electrode can handle 80% 
of all your production work? What ONE 
electrode is today’s best buy for all-pur- 
pose welding? The answer to both ques- 

tions is the same —the 
Hobart “12” It’s truly 
a premium electrode in 
both quality and per- 
formance — yet actually 
costs you less than any 
other E-6012 electrode 
because it gives you 
more actual weld de- 
posit, increased produc- 
tion, less clean-up time. 


YOU CAN STANDARDIZE on Hobart 
“'12""—many of the country’s largest fab- 
ricators of tanks, automobile frames, ag- 
ricultural implements, etc., already have. 
They tell us that the Hobart 12” is the 
most versatile electrode they have ever 

used, They tell us, too, 
that the Hobart “12” 
goes further—leaves 
more actual weld de- 
posit per electrode be- 
cause there's less spatter 
and less stub loss, even 
when higher than nor- 
mal welding currents 
are used. 


You've tried the rest . . . now try the 
best. Write us today for complete elec- 
trode catalog and free samples of the 
Hobart 12” to try on your next job. 
You'll be glad you did. 


HOBART BROTHERS COMPANY 


Box U-1021, Troy, Ohio 
“One of the world's largest builders of arc welders’ 


Simplify all your welding 
by using HOBART ELECTRODES 


Fluxless Aluminum Rod 


“CHEMALLOY” is an alloy of 
metals and chemicals that is 
said to permit either welding without 
fusion (soldering or brazing) or weld- 
ing with fusion (true welding). The 
difference between welding and sol- 
dering with “Chemalloy” is merely 
that of degree of temperature. Solder- 
ing, naturally, requires less heating. 
This product is used to join any alu- 
minum alloy or any zinc-base metal. 
including materials with aluminum or 
galvanized coatings. 
“Chemalloy” simplifies the tech- 


| nique to merely heating of the alu- 


minum joint to 600 F or over. At the 
600 F temperature, the “Chemalloy” 
is melted directly on the aluminum 
without the use of any flux or special 
preparations. Tensile strength of the 


| weld is said to be greater than that 


of the parent metal. Results from salt 
spray and acid tests have also been 
good. 


“Chemalloy” is derived by the use 


| of muriatic acid to mix with, cleanse 


| and homogenize molten 


blends of 
zinc, aluminum, copper, lead, tin and 
certain additives. Normally, the muri- 
atic acid would cause an explosion 


| when introduced into molten metals: 

the explosive force, however, is con- 
| trolled by conversion of the explosive 
| force into thousands of miniature re- 
| actions. 





| moly-manganese as 


deposits non-magneti 


CHEMALLOY ASSOCIATES. Santee. 


| Calif. 


* * 


Moly-Manganese Rods 
s REBUILDING of manganese steel 
parts on construction machin- 
ery may now be done with moly-man- 
ganese electrodes for both hand weld- 
ing and automatic operations. The 
electrodes contain 14-15% manga- 
nese, with deposits showing full Had 
field properties, says the manufac- 
turer. 

Physical properties of bare Stoody 
deposited, are 
Rockwell hardness 85-90 B, and as 
cold worked. 43-47 C:; | tensile 
strength, 100,000 psi. yield strength, 
85,000 psi, elongation in 2 in., 14%; 
oe Sizes are 14 
in. in length and 5/32, 3/16 and 4 


| in. diameters. 


Stoopy Co.. Whittier, Calif. 


* * * 


| Home Welder 
270 For home welding, farm use, 


small shops and the like. a 


new small Miller a-c welder can be | 


supplied by either 110 or 220 volt 


| lines. Electrodes up to 4-in. diameter 


can be used on 110 volts, up to 5/32- 
in. on 220. 


Perfect Soldering 
in half the time! 


ANZICK *% 
SLIP-ON 


p—— w ELIMINATES TANK OXYGEN 
* ELIMINATES BUCKLING—WARPING 
x USES HALF THE ACETYLENE 
* FITS ANY WELDING TORCH 


A proven soldering aid that eliminates all 
guesswork. Cuts acetylene cost in half. Uses 
air instead of tank oxygen—saves solder. 
Comes in 2 sizes—flame 1” wide and 2” 
wide—will fit any welding torch. 

Write for free literature 


ANZICK MFG. CO. 
23675 MOUND RD., VAN DYKE, MICH. 











now 


PIERCE 


LONG RANGE 


UNIVERSAL GOVERNOR 


gives accurate 
“variable speed” 
or “constant 
speed” engine 
control between 
1200 and 2600 
RPM 


fits 9 out of 10 
industrial 
gasoline engines 
... ideal for 
engine-driven 
welders. 


See your welding 


i DEALERSHIPS 
went AVAILABLE”) 


THE PIERCE GOVERNOR CO., INC. 
1607 Ohio Ave., Box 1000, Anderson, Indiana 





World's Most Experienced Governor Manufacturer 
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WELDERS’ 
GROUND 
CLAMPS 


EXTRA STRONG 
FAST ACTION 
POSITIVE CONTACT 
HOLDS ANY SURFACE 
SPATTER PROOFED 


QLW SERIES 


Grand quick setting Ground Clamps of NACO 
No. 6 Super Steel are first choice with weld- 
ers. Available in 3 popular sizes. 
2-QLW 200 Amps 13,” Max. Opening 
4-QLW 400 Amps 3%” Max. Opening 
6-QLW 600 Amps 5'/5” Max. Opening 


Famous G"“"D "“C” Clamps 


Alloy Steel (Stronger than forged) Spatter-Proofed 
Screws, Deep Throat — Replaceable Swivels 


LIGHT SERVICE MEDIUM SERVICE —— =— 
SERIES ERIES ERIES 


r 


: 


U SERIES 


8 SIZES 
2°10 12° 


ASM SERIES 
7 SIZES 
4°To 18° 
Stocked and Distributed by 
UNITED STATES STEEL SUPPLY CO. 


GPAND SPECIALTIES CO. 


Manufacturers Since 1921 
3101 WEST GRAND AVE., CHICAGO 22, ILL. 


| 
| 


It has movable primary coils to 
| provide an infinite range of current 
| adjustment. The hand crank is mount- 
ed on top of the case; the amperage 
| seale is on the front. Complete with 
| case it weighs 156 lb. In addition, it 
has two rubber 5-in. wheels (equipped 
with oilite bearings) and a handle 
for easy portability. Detachable weld 


| 
| 
| 


MILLER ELectric Mrc. 
ton, Wis. 


Co., Apple- 





New Product Briefs 





271 Aleoa C575 will take an unus- 
ually brilliant “Alumilite” finish and 
is believed to hold great promise in 
the field of automobile trim. It could 
be used, states manufacturer, as an 
| attractive and long-lasting replacement 
for chromium plating and _ stainless 
steel. Aluminum Co. of America, Pitts- 
burgh 19. 


* * ” 





| 272 Slide rule 9 in. long permits 
| a comparison of welding electrodes 
in a matter of seconds. This handy 
device is available at General Elec- 
tric wa tee Kreg ne distributors. 


ing cables and jack plugs come with it. | 





new type paste flux 


FOR SILVER BRAZING 
COPPER, BRA BRONZE, STAINLESS, AND 
OTHER FERROUS AND NON-FERROUS METALS 


Always Uniform. Never Cakes. No Mixing. 


Estox Dry Flux FI3 


FOR BRAZING CAST IRON, STAINLESS, 
COPPER, STEEL, SPECIAL APPLICATIONS 


Two Shipping Points: New Haven and Detroit 


The STANDARD SUPPLY C COMPANY 


E Grond Ave., New Hav 





HOW DO YOU HANDLE “tricky”? PIPE CUTS? 


You can save time, conserve scarce pipe and do a better 
job on your pipe fabrication work with the VERNON 
“Pipe-Cutting” PANTOGRAPH. This semi-automatic guided torch 


machine produces straight or beveled pipe cuts, 


saddle and 





insert type tee intersecti 


, lateral intersecti 


and miters. 


Handles any length pipe in most diameters from 2” to 24”. 


> The PANTOGRAPH eliminates the need for many expen- 

sive welding fittings, since the intersections are cut to exact 
length on the pipe. All cuts are smoothly finished and beveled, 
no need for grinding, cleaning or hand fitting. 


6 No layout or templates required... 


cuts are burned auto- 


matically to accurate shape and size by quick cam adjust- 


ment. 


Machine is also ideal for production runs if identical cuts 


sicvle 


are desired. Cuts alloy steel pipe by using powder type torches. 





The VERNON “Pipe-Cutting” PANTOGRAPH is 
extremely simple to operate. Requires no 
special skill... pipe is merely laid on top of 
rollers. 


VERNON TOOL CO., LTD. 


1093 Meridian Ave., e 
ALHAMBRA, CALIF. 


“Pipe-Cutting” 
‘PANTOGRAPH 


6226 Washington Ave., 
HOUSTON 7, TEXAS 
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See for yourself how 
Arcair™ slashes costs for 
GOUGING and CUTTING 


Many times faster than 
chipping. Far less cost than 
other processes. Using only 
carbon are and compressed 
air, can be used anywhere 
on any metal. Simple to op- 
erate. Cuts clean, removes 
defects with pin-point pre- 
cision. Now saving thou- 
sands of man hours, cutting 
operating costs for ma- 
terials up to 80%, and 
solving many metal re- 
moval problems for pro- 
gressive fabricators, foun- 
dries and other users. 


The unique ARCAIR 
TORCH, with its air con- 
trol valve, self-aligning ro- 
tating jet and concentric 
cable is all the equip- 
ment needed— 


complete at just $87.50 


Prove its savings in 
your own plant 


- 
meeeeeeseseoe 
Write today for 
literature and name 
of nearest dealer. 
Demonstration in your 
plant can be arranged in 
most areas. 


eeeoee eee 6 &v 


* TRADEMARK 


treet BREMERTOD 























Soldering Gun 
2,604,571. Howarp W. Nau ty, East 
Aurora, and Matcotm N. Brown, 
Kenmore, N. Y. Assigned by mesne 
assignments to Cornell Aeronautical 
Laboratory, Inc., Buffalo, N. Y. Filed 
Oct. 31, 1946. Granted July 22, 1952. 


This recently patented soldering 
gun has a body adapted for holding 
in one hand and a pair of closely 


| spaced electrodes carried by the body 


and insulated from each other. The 
electrodes are metallic and of suffi- 
cient cross-section to remain relatively 
cool as compared to the work. They 
are adapted to be placed in contact 
with the work to complete a heating 
circuit spot primarily within the work 


itself. A solder guide and solder wire | 


are mounted on the body and directed 
between the electrodes but spaced 
from them so as to apply the solder 
directly on the heating spot of work. 


| A trigger has two ranges of motion, 


the initial range to advance the solder 
wire and retract it for inspection of 
the result and the final range to only 


| advance the solder. A movable grip 


engages the wire and is operated by 
the trigger to both advance and retract 
the wire with small strokes of the 
trigger during the initial part of the 


trigger travel. A supplementary grip | 


is engaged during the final part of the 
trigger travel to hold the wire against 


retraction. The second-mentioned grip | 
when so engaged predominates over 


the first grip so that the latter may 


then feed the wire only forward. This | 


is so the operator can control solder- 
ing and inspect the result before defi- 
nitely feeding more solder forward. 


7 . 7 
To obtain additional information 


on any advertised products use 
the cards on pages 17-18. 





HSVEYVM 6f8e 


ROR @ @'m-ROn-m- Reon?) 


HOIW 8 1108130 














Try 


CLAMPS wets: 


“JORGENSEN” Shielded Weider: Clamps 
eliminate damage from ‘“‘spatter’, and ore 
low-oriced. “Regular” “CC” clamps are avail- 
able too, if preferred. 


“PONY” Clomp Fixtures make ideal bor 
clamps on any length of black pipe. Fast 
opcrating—sure holding—and most -“o- 
nomic 


“JORGENSEN” Stee! Bor Clomos are de- 
signed for the severe requirements of weld- 
ing service; exclusive “multiple disc clutch 
makes for instant adiustment—economy. 
The trade-mark “JORGENSEN” or “PONY 
on your clamps is assurance of utmost sotis- 
faction in service—specify and insist upon 
t em from your supplier. FREE CATALOG ON 
REQUEST. 


ADJUSTABLE CLAMP COMPANY 
“The Clomp Folks” 
426 N. Ashland Ave., Chicago 22, Ill. 
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Method for Cutting Cables, c 


W-AL-CO RODS ee 


For Permanent 
2,606,266. GaprieL V. A. Ducn and 


Good Results in Welding 
for Welding of ALUMINUM Marte A. Ducu, Lyons, France. Filed 


ELECTRIC AND GAS March 24, 1950. Granted Aug. 5, METAL BOND 


1952. 
WELDING ‘ SOLDERING AND WELDING 


Drawn Wi On wae PRODUCTS 


TYPES 2S, 43 and 52 ay 
— 6 Lowrow o—<l and tins in 









































Brazing 718 
SOLDERING "SALTS—takes place of acids— 
fast cleaner 

HARD METAL—for scored cylinders and cast 


This patent refers to a method of ALUMINUM” SOLDER—for cast or drawn 
electrically cutting off cables, tubes, MOULDOSEH tor becling vp job to weld 
bars, or similar elongated metal parts ee. cue WO. te wate 
having metal and textile strands pre 
within the range of a set cutting zone. pr WELDING “FLUK—tor es 
Encompassing jaws are tightly applied drawn alumin ; 
on the part to be cut on both sides of a a “OMor filing pin holes in electric 
the cutting zone. These jaws have a Cae Ben Some Hae OS. Se 
sufficient contact surface to permit the 
flow therethrough of an electric cur- pee’ Try them yourself— 
rent of adequate intensity for melting PN GREE find out why they 
the zone where the part is to be cut. ‘i as mo & widely wed. 
White Metal An intense current is made to flow \ ices can oe 
through the jaws, which are then Y you helptel edvice 
slightly brought together while the eaten: —send for it! 
metal melts. This forces and bunches 


: . th olt tal so that when th 
Welding Alloys Manufacturing Co. || (.".0 tse the'nhen ace || METAL BOND MFG. CO. 
J P 3201 KOSSUTH AVE 
744 Broad St. Newark 2, N. J. tion is cut asunder. $ ST. LOUIS 7, MISSOURI “J 


+ 7 


Aluminum Solder 





























WELDING PROCEDURES NEED AN 
OCCASIONAL 


TOO! 


If any kind of welding problems are giving 
you ‘spots before the eyes" it may be time 
to get some professional advice. 

For championship consultation consult 
CHAMPION representatives. Their office 
hours are suited to your needs. The right 
electrode at the right time may mean the 
REEEEEIELy necrest CHAMPION sales agent or difference between success and failure. 
distributor let him make a ‘‘house call Per Why not find out ? 
haps he can diagnose the trouble you're having : 
There's no cost or obligation whatsoever 


HAMPION 


THE WELDING ENGINEER—October, 1952 











SPEAKING 
OF LABELS 


HERE’S ONE THAT 
SHOULD GEW\ EVERY 
WELDOR’S \VOTE! 


No matter how you cast your ballot 
in November, you're sure to pick a 
winner when you vote for Rexarc. 

* Weldors coast to coast declare these 
electrodes “Outstanding.” They like 
their fast build-up, long wearing 
quality and best of all, the ease 
with which they are applied. Get 
on the Rexarc “band wagon”—ask 
your Distributor for a demonstra- 
tion, today! 


Rexarc is a Product of 


THE SIGHT FEED 
GENERATOR COMPANY 


West Alexandria, Ohio, U.S.A. 


Manufacturers of Welding Equipment 
For More Than 25 Years 


Electrode Holder 


Eddystone, Pa. Filed Jan. 26, 
Granted July 22, 1952. 





A new welding electrode 
| comprises an elongated barrel of con- 
| ductive material having a pair of dia- 
metrically opposed slots in one end. 
The barrel also includes an elongated, 
central, troughed part and a tongue 
integral with and extending from the 


ted end and overlying a part of the 
troughed section. Parallel, inwardly 
directly flanges on the end 
tongue form an axially 


A resilient strap has one end received 
in the groove and has its other end 
terminating between the diametrically 
opposed slots to resiliently engage a 
welding rod extending through the 
slots. One end of the strap is secured 
in the groove and is maintained 
against lateral movement by the walls 
of the inwardly-directed flanges. The 
barrel has an opening in it intermedi- 
ate its ends on the side wall opposite 
the trough. A strap release knob is 
slidably and guidably received in the 
opening and is secured to the strap 
intermediate its ends. An insulative 
sheath is disposed about the barrel 
and has an aperture therein conform- 
ing to and registering with the barrel 
opening. The knob is slidably and 


| guidably extended through the sheath 


aperture to non-slidably and non- 
rotatably retain the sheath on the bar- 
rel. A conductor is secured to the re- 





| 2,601,383. Harry S. Georce, 
| pequa, 
Granted June 24, 1952. 


| bination, an 
| and carriage and means for position- 





mote end of the barrel. The remote 
end has an axial bore therein, the 
conductor being received in the bore. 


Rail-Surfacing Machine 
Massa- 
N. Y. 1948. 


Filed Aug. 16, 


This patent refers to a surfacing 


| machine for use in repairing bat- 


tered rail joints comprising, in com- 
oxygen-cutting torch 


ing it so that excess weld metal may 


| be removed or shaped. 





2,604,568. HerBert H. PeYrererry, | 
1950. | 


holder | 


end of the barrel remote from the slot- | 


of the | 
extending | 
channel-shaped groove on the tongue. | 





WELDERS’ CLAMPS 


THE CINCINNATI 
TOOL COMPANY 


Each Tool Is 
Individually 
Power - Tested 


mijn |_ 


Ask for CATALOG showing 
the most complete line of 
CLAMPS. Stock sizes from 34" 
to 12' opening '/." to 16" 
deep. 


THE CINCINNATI TOOL CO. 


1944 Waverly Ave., Cincinnati 12, Ohio 














SPECIAL GLOVE 
DEVELOPMENT BY 


RACINE 


THREE STYLES 


© 380 Horsehide 
@ 384 Pearl Carpincho (wildpig) 
@ 386 Cowhide 
Chrome tanned Heat Resistant Split Leather— 
Heat Breaker Back Lining—LARGE size— 
| One piece back. 
2 One piece palm. 
Thumb seam protected by wide leather strap. 
All vulnerable seams weited. 
Palm side of thumb is protected by extra 
leather overlay. 


@ Send for booklet on these and other 
GARDSMEN Protective Equipment. 


RACINE GLOVE COMPANY, INC. 


RIO, WISCONSIN 





THE WELDING ENGINEER—October, 1952 











Welding Rod Feeding Device 
2,602,412. Cart H. 
Heights, O. Filed May 3, 
Granted July 8, 1952. 


1948. 








A newly patented welding rod feed 
device attaches to a carriage having 
a welding torch tip mounted on it. 
The rod is automatically fed by move- 
ment of the carriage. An improvement 
comprises a first motion-transferring 
wheel fixedly and co-axially connected 
to the shaft of the rotatable carriage 
wheels and first and second contigu- 
vertically-displaced rod guide 
wheels for guiding the rod there be- 
tween including respective centrally- 
rotatable axles mounted on_ the 
carriage displaced from and parallel 
to the shaft of the carriage wheels. 
A third rod guide wheel is fixedly 


ous , 


| 


GerLacH, Maple | 


| 
| 


<eRFORMANCE 


“FLUXINE” Fluxes are the result of over 
fifty years of scientific research into the metal-joining 
field. There are 25 FLUXINE Fluxes . . . one for every 

Iding, silver soldering, brazing, and soft soldering 
operation . . . each with its own properties, designed 
fer a particular metal-joining operation. All have 
been perfected not only for highest efficiency, speed, 
and long life, but for economy and safety as well. 
FLUXINE Fluxes produce no injurious fumes to irritate 
eyes or nose of the operator. 





Write on your company letterhead for a generous 
sample stating which FLUXINE Flux you desire. 


KREMBS & COMPANY 
(Est. 1875) 
Dept. J, 669 W. Ohio St., Chicago 10, Ill. 





No. 4 FLUXINE, in powder form, 
for welding cast iron with bronze 
rods 


No. 7 FLUXINE for welding all 
types of aluminum 


No. 18C FLUXINE for gas weld 
ing of stainless steels and in 
conel and nickel chrome alloy 


No. 41 FLUXINE used with high- 
melting silver solders on copper 
and its alloys and on steel 


No. 42 FLUXINE used with West- 
inghouse Phos-Copper rods and 
low-melting silver solders on 
copper and its alloys 


No. 43 FLUXINE non-glarin 

. . . used when low-melting sil- 
ver solders are specified. No in- 
jurious fumes. Goes further than 
most fluxes. 











FLUXES TO JOIN 
ALL METALS 


and centrally mounted on the carriage 
wheel shaft for guiding a welding rod 
in cooperation with the first and sec- 
ond guide wheels at an inclined angle 
into the welding torch tip. First and 
belt wheels are 
mounted on the respective axles for 
rotating them in response to an ex- 
ternal force applied to them. A belt 
extends from the motion-transferring 
wheel to one of the belt-engaging 
wheels which will feed the rod into 
the working area as the carriage 
wheels are moved in a given prede- 
termined direction. 

A rod feeding machanism com- 
prises a frame having a welding torch 
and a rod feeding attachment on it. 
Wheels including outer rims make 
contact with a working surface and 
a central shaft member. Special 
means couple the shaft to the rod 
feed mechanism. First means couple 
the rotary motion of the rims of the 
wheels to the rod feeding attachment 
through the shaft member for causing 
the latter to feed a rod toward a 
working surface when the carriage 
wheels are rotated. The first means 
includes a one-way drive mechanism 
for coupling motion to the shaft mem- 
ber in only one direction of rotation 
of the wheels. By this method the rod 
feed may be selectively controlled by 
a back-and-forth motion of the frame. 


FU PXQINIE} 


TRADE MARK REGISTERED U. S. PAT. OFF. 


THIS 1S LOW COST WELDING! 











second engaging 


When a touch on a button moves weldments like these into the correct, most 
convenient position for a downhand pass, you get more arc time, more welding at 
lower cost. C-F power operated Positioners rotate the work in a full circle at any point 
in a range of 135° from the horizontal—giving welders a choice of an infinite number 
of downhand welding positions instantly. 

Every requirement for faster, better positioned welding—constant or variable 
speed table rotation, full 135° tilt, self-locking gearing which holds the table in any 
position, oversize built-in main tilt and rotating bearings, choice of two base styles, 
and many other features—are built into C-F Positioners. 

C-F Positioners are available in Hand or Power operated models, and are made 
in capacities up to 30,000 Ibs. and larger. 

Write for the new C-F Positioner Catalog 


CULLEN-FRIESTEDT CO. 
* * * 1309 S. Kilbourn Avenue Chicago 23, Illinois 
To obtain additional information 
on any advertised products, use 


CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. 
the cards on pages 17-18. 
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““SEE YOU AT THE POLLS!’ 


“SEE YOU AT THE POLLS!’’ 


Nobody knows for sure how it started—this line about “See you at the Polls!” 
we’re hearing all over these days. 

Best explanation seems to be that it came from that state candidate out 
west. . . . His opponent in a debate got all riled up and challenged him to fight 
it out in the alley. 

But he said—‘“‘I’ll settle this the AMERICAN way—I’ll see you at 
the polls!” And the audience picked up the chant. 


Now everybody’s saying it—and on Nov. 4 everybody will be doing it! 


*“*SEE YOU AT THE POLLS!‘? “SEE YOU AT THE POLLS!’’ 





Supports Fittings While Welding 
2,601,407. Lee W. MARSHALL, Terre 
Haute, Ind. Filed June 22, 1951. 
Granted June 24, 1952. 


This patented device is a support- 
ing member for pipe fittings while 
they’re being welded. It comprises a 
link bar with a vertical slot, a curved 
bar that extends through the slot and 
a pipe-gripping means on the lower 
end of the curved bar. A depending 
anchoring element is fastened trans- 
versely on the link bar at the top end 
of the slot on the side of the link bar 
opposite the lower end of the curved 
bar. The anchoring element is ar- 
ranged to grippingly engage the tor 
edge of the curved bar responsive t 
the application of a loed to the lower 
end of the curved bar. An element i 
carried by the link bar and is ar 
ranged to clampingly engage the 
curved bar. 


Welding Metal and 
Metal-Ceramics 
2,599,751. HERMANN  FEDERSPIEL, 
Terlano, Italy. Filed May 19, 1949, 

Granted June 10, 1952. 

This patent covers a welding proc- 
ess for joining a metal body and a 
semi-conductive body. The latter body 
is comprised of a mixture of a small 
part of metal and large part of metal 
oxide and ceramic material. The weld- 
ing process consists of placing the 
two bodies closely together and sub- 
jecting them to a welding tempera- 
ture in the presence of a reducing 
atmosphere. This is continued until 
the metal oxide contained in the semi- 
conductive body is transformed into 
metal in its elemental form. This molt- 
en metal then forms a joint with the 
molten metal of the other workpiece. 

o - * 
Hain’t we got all the fools in town on 


our side? And hain’t that a big enough 
majority in any town?—Mark Twain 





MANUFACTURERS 
ASSEMBLERS 
WELDERS 


@ SAVES TIME 
@ SAVES MONEY 


@ INCREASES 
| PRODUCTION 


The new JOHNSON ROTARY ALIGNER is a val- 
uable time and money saver in all work requiring 
rotation and alignment of stock. Speeds production 
in repair, welding, manufacturing and assembling 
departments by eliminating slow expensive set-ups 
on many miscellaneous jobs. 
Proves alignment or run-out accurately on circular 
work from O D surfaces, without need of centers. 
A precision built tool of the finest materials and 
workmanship. Portable. Easy and simple to oper- 
ate. Rugged construction to withstand long hard 
use. Available in four models and sizes. 
Write today for descriptions and prices to Johnson 
Rotary Work Aligner. 


JOHNSON MACHINE WORKS 
621 Menomonie Street EAU CLAIRE, WISCONSIN 
ys IMPORTANT ee 


NEW USES 


MEAN THAT YOU CAN 


SAVE MONEY 


WITH 


3inl York's 77" 


SPECIAL FLUX 








NO NEED TO STOCK 
3 DIFFERENT FLUXES 

WHICH DETERIORATE 
> WHEN ONE CAN OF 


"York’s 77” 3 in 1 FLUX 
/ MEETS ALL YOUR NEEDS 


Make full use of the 4 famous features of “York's 77”. 
You will save money, save labor, and save time. 


GENERAL BRAZING 
CAST IRON BRAZING 
CAST IRON WELDING 





1 Fear of overheating can be for- 3 Chipping is unnecessary, because a 
gotten. satisfactory bond can be obtained 
2 Cleaning and grinding are unneces- on oxidized surfaces. 
sary, because “York's77" penetrates 4 Deteriorated cast iron can always be 
through grease, oxides, etc. welded successfully with “York's 77”. 





YORK ENGINEERING COMPANY 


3349 OGDEN AVE. a alley Vcl ole i gam | © 
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JUST 
PUBLISHED 


BIG, NEW 

13th Edition 
THE WELDING 
ENCYCLOPEDIA 


© Over 1000 pages 
More than 2000 


subjects 


Complete Trade 
Name Section 


More than 1400 
Illustrations and 
Tables 
Completely 
indexed and 
cross indexed 


' BIGGER AND 
| BETTER THAN 
EVER! 


$7750 
per copy 


(Canadian and Foreign postage 38 cents extra, 
per book.) 


Use this coupon for ordering 
THE WELDING ENCYCLOPEDIA 
330 W. 42nd St., New York 36, N. Y. 


Please send me_____copies of the 13th Edition of The Welding 


Encyclopedia. | enclose [] check [] money order. [] bill me. 
Name 

Address 

City 


Company 


COMPLETE— 


all welding fundamentals and 
practices in one volume. A 
working guide for all welding 
applications in all industries. 
Covers all phases of welding, 
cutting, flame treating, etc. Ap- 
plicable to problems of produc- 
tion, repair and maintenance. 
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BUY 
SELL 
USE 


SHAWINIGAN 
CARBIDE 


SHAWINIGAN 
PRODUCTS . 
CORPORATION 


EMPIRE STATE BUILDING 
NEW YORK 1, N. Y. 











HITCH on to these 


Sell-on-sight Bull Dog Hitches 

... the ball and socket coupler 

that can't let go. Heavy drop 

een forge steel construction for 

ode! I~ trailers up to 2500 pounds. 

paar ss — Shank diameter—1%". Fits 
paid in advance) 1%” pipe tongue. 


AXLE ASSEMBLIES , 
for quicker sales! Form- ¢—® 
proved strength. Best Model 1UCO 


built for farm implements, $65.29 Less Tires 
wagons—trailers of every *-0-8- Factory 
kind. Includes everything except tires. Either 
15” or 16” wheels. 


JACK —satisfied customers 

bring in others. Bull Dog Jacks 

make easy, one-man job of 

parking or hitching troilers— 

farm steel. 

Heavy duty, ball-bearing 

swivel action. “Can't lose” Model 60-F 
crank. Complete with brack- Only $15.75 Post 


4 Paid (when paid 
ets, ready to install. in advance) 


implements, All 


Write today for descriptive folders and 
price sheets. Substantial, worth-while 
discounts to established shops. 


Hammer Blow Tool Company 


Wausau 19 J, Wisconsin 





R-W Welding System 
2,597,959. Ctype E. Smitx, Warren, 
O. Assigned to The Taylor-Winfield 


| Corp. This application filed July 18, 


1949. Granted May 27, 1952. 


Patent refers to an electric resis- 
tance welding system having a weld- 
ing transformer and a rectifier con- 
nected to the secondary of the latter 
for supplying one-way welding cur- 
rent. There are a combination of 
means to effect welding pressure, the 
means comprising a solenoid and an 
energizing circuit for it to varying 
the welding pressure during the weld- 
ing cyclex. The energizing circuit 
comprises a capacitor and a grid- 
controlled gaseous discharge device 
in series therewith. A source of grid- 
biasing potential for the said device 
comprises a timing capacitor, a relay 
operative when energized to initiate 
a change in the charge on the timing 


| capacitor and means to energize the 


relay. The latter means comprise a 
controlled discharge device having 
its control circuit connected across 
the output of the rectifier. 

* * 


Rail Signal Connection 


2.604.570. Kart Joe Aversten, Li- 
dingo, Sweden. Filed Jan. 6, 1950. 
Granted July 22, 1952. 


A newly patented method of elec- 
trically connecting or bonding a pair 
of rails utilizes a pair of contact shoes 
to be attached to the rails. They are 
mutually connected by a conductor. A 
contact shoe is inserted into a holder 
connected with a source of electrical 
energy. One end of the holder is 
pressed against one of the rails so as 
to make the end of the contact shoe 
abut against the rail while applying 
energy from the source through the 
contact shoe to the rail. 
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QUALITY 
EYE AND FACE 


Sapequanda 


No. 610 


NEW, BIGGER 51/2 -INCH 
JUMBO WELDING 
GOGGLES 


Because of the constantly increasing width of 
plastic rimmed prescription glasses, the well known 
Selistrom No. 610 Jumbo Welding Goggles have 
been enlarged by \% inch. Here are the outstanding 
facts: 


Accommodate any Plastic Rimmed 
Prescription Glasses up to 5% 
inches in width. 


Frame of one-piece construction 
Tough plastic. Perfectly balanced 
Patented adjustment feature per- 
mits fitting every face. 


Four light-proof indirect ventila- 
tors on each eye cup furnish an 
abundance of air circulation. 


One hand pickup. Both eye cups 
act as a_ single unit. This saves 
time and is appreciated by welders. 
Standard 50 
lenses. 


m/m_ replaceable 


Rolled edges allow wide bearing 
surface. 


Extremely comfortable because 
of adjustment to fit perfectly. 


Write us requesting a sample pair of 
these enlarged No. 610 Jumbo Welding 
Goggles on memo for examination and 
testing purposes. We will gladly ac- 
quaint you with a nearby dealer who 
can supply these goggles. 


A 


Prsaiticelis 


MANUFACTURING COMPANY 


Let Sellstrom Quality Safeguards Protect 
Your Eyes and Face 


626 N. Aberdeen Street, Chicago 22, Ill. 


133 








Double Barrel Advertising 


Advertising men agree — to do a complete 
advertising job you need the double effect 
of both Display Advertising and Direct 
Mail. 


Display Advertising keeps your name 
before the public and builds prestige. 


Direct Mail supplements your display 
advertising. It pin-points your message 
right to the executive you want to reach — 
the person who buys or influences the 
purchases. 


More and more companies are constantly 
increasing their use of Direct Mail because 


Wse 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


it does a job that no other form of adver- 
tising will do. 


McGraw-Hill has a special Direct Mail 
Service that permits the use of McGraw- 
Hill lists for mailings. Our names give com- 
plete coverage in all the industries served 
by McGraw-Hill publications — gives your 
message the undivided personal attention of 
the topnotch executives in the industrial 
firms. They put you in direct touch with the 
men who make policy decisions. 


Some people have a wrong conception of 
Direct Mail. There’s no hocus-pocus to it— 
there’s no secret formula—nor is there need 
for an extensive department to plan and 
execute your mailing program. You don’t 
even need your own mailing lists. 


Probably no other organization is as well 
equipped as McGraw-Hill to solve the com- 
plicated problem of list maintenance in in- 
dustrial personnel. Our lists are compiled 
from exclusive sources, based on hundreds 
of thousands of mail questionnaires and the 
reports of a nationwide field staff, and are 
maintained on a twenty-four hour basis. 


In view of present day difficulties in 
maintaining your own mailing lists, this ef- 
ficient personalized service is particularly 
important in securing the comprehensive 
market coverage you need and want. 


Ask for more detailed information today. 
You'll be surprised at the low over-all cost 
and the tested effectiveness of these hand- 
picked selections. 


McGRAW-HILL 
PUBLISHING. COMPANY, INC. 


330 WEST 42nd STREET, NEW YORK 18, N.Y 
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5 SECONDS or LESS 
To Notch Pipe and 
Tube Ends with... 


“8 ARCFir SS 


Makes Perfect 
Joints for 

Welding or 
Brazing 


@ Notches all sizes and shopes. 

@ Works in hand or power press. 

@ Does not deform tube or pipe. 

@ Cuts clean—no finishing needed, 

@ Reduces production time, costs. 
Write for Bulletin 


VOGEL TOOL & DIE CORP. 


1817 N. 32nd Ave., Melrose Patk, Ili 











The Mid-June issue of THE 
WELDING ENGINEER fea- 
tures a review of the welding 
industry for 1951. 
how big the industry is and 


It shows 


how it is growing. 

Indications point to an even 
bigger year in 1952 and a con- 
tinuing growth beyond that. 


Are you getting your share of 


this important market? Adver- 
tise your products in THE 
WELDING ENGINEER, 
America’s pioneer welding 
publication for ready accept- 
ance. Write today for rates, 
etc. 


circulation information, 


THE WELDING ENGINEER 


330 W. 42nd St. 





Mr. Welding Manufacturer: 


New York 36, N. Y. 











30 YEARS AGO 


C. A. McCune, president of the Amer- | 
ican Welding Society, addressed the | 


first fall meeting of the Cleveland 
section on Oct. 12. The meeting was 
held in the Hotel Winton, in the 
rooms of the Cleveland Engineering 
Society. 

—30 YEARS AGO— 


ATTENTION is called to the fact that 
many weldors do not know that it’s 
possible to buy welding lenses that 
not only protect the eyes against the 
glare of the welding flame or arc but 
also correct defects in vision. Pos- 
sibly a considerable share of the 
blame laid to the welding process in 
some instances could be traced to 
faulty vision of the welding oper- 
ator. 
—30 YEARS AGO— 


Apvice from China on the welding of 
pipes and boilers has come from the 
China Oxy-Acetylene Welding Works, 
Shanghai. Over there, weldors have to 
prove three years’ experience on pres- 
sure-welding jobs before they can 
work on pipes and boilers. 


—30 YEARS AGO— 


EmpLoyers should realize that as- 
signing their lead weldor to train the 
new men in the welding department 
isn’t the end of their responsibility. 


Too often, this instruction is of high | 


quality but lacks any system and is 
therefore quite wasteful. A written 
»utline of the course will save 
for the instructor. It will also tell the 
foreman how much instruction a new 


man has had, if the beginner refers | 


to the outline. 


—30 YEARS AGO— 


“Where did you hire the guy 
on that overhead job?” 
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time | 


ee welds 


in all positions 


Maybe some E-6010 electrodes are 
hard to handle. But not the Hobart “10” 
You'll find that this new and versatile 
all-position electrode gives you real 
welding ease—PLUS—deep penetration, 
high tensile strength and ductility, quick 
and easy slag removal, a stable arc, and 
non-porous welds. 

The Hobart 10” is widely used 
in structural work, ship building, 
pipe line construction, etc. Its pen- 
etrating arc makes it ideal for 
welding galvanized plates. 

Yes, the Hobart 10” is years 
ahead of any electrode you may 
be using. But don’t take our word 
for it. Instead, write us today 
for complete information and free 
samples to try on your next job. 
You'll be glad you did. 





SMOOTH, FLAT BEAD 


WITH 
ADEQUATE 
PENETRATION 











Vertical fillet weld 
in %-in. plote 
3/,-in. plate welded welded upward 
with Hobart No with Hobart No. 
10 electrodes. 10. 


Overhead weld in 


Whatever the position . . . the Hobart 
“10” gives you better, faster welds at 
lower cost. 


| HOBART BROTHERS COMPANY 


j 


Box U-1022, Trov, Ohio 
“One of the world’s largest builders of orc welders” 


Simplify all your welding 


by using HOBART ELECTRODES 


























A 
Adams Alloy Company 
Adjustable Clamp Co. 
Air Reduction Sales Co. 
Allen Co., L. B. 
Alloy Rods Company 
All-State Welding Alloys Co., Ine. 
American Brass Co., The 
American Chain & Cable Co., Inc. 


This advertisers’ index is included as a conveniece 
and is in no way part of the advertising contract. 
Although every care has been taken to index accu- 


rately, 


102 
126 
26-27 
137 
13, 36 
118 


93 
98 


American Manganese Steel Division 31 


12 
25 
23 


American Optical Company 

American Platinum Works, The 

American Society for Metals 

American Wheelabrator & 
Equip. Corp. 

Ampco Metal, Inc. 

Anti-Borax Compound Co. 

Anzick Mfg. Company 

Arcair Company 

Arcos Corp. 

Atlantic Abrasive Company 

Atlas Welding Accessories Co. 


B 
Becker Bros. Carbon Co. 
Bernard Welding Equip. 


Co. 110, 112, 


Beryllium Corp., The 
Bonney Forge & Tool Works 


Cc 
Cam-Lok Div. of Empire 
Products, Ine. 
Carborundum Company, The 
Champion Rivet Company 
Chicago Boiler Company 
Chicago Hardware Foundry 
Co., The 
Chicago Mfg. & Distributing Co. 
Cincinnati Tool Company 
Crucible Steel Co. of America 
Cullen-Friestedt Co. 


D 
Dockson Corp. 
E 
Erico Products, Ine. 
Eutectic Welding Alloys Corp. 


F 
Federal Machine & Welder Co. 


G 
General Electric Company 
Goldsmith Bros. Smelting & 
Refining Company 


Grand Specialties Co. 116, 


H 
Hammer Blow Tool Co. 
Handy & Harman 
Harnischfeger Corp. 


136 


some errors may have 
allowance will be made for them. 


Harris Calorifie Co., The 24 
Haynes Stellite Co., Div. of 

Union Carbide & peenss: Corp. 4 
Hobart Bros. Co. » 124, 


I 
Independent Eng. Co., Inc.___. sita a 
International Nickel Co., Inc. 10 
Invincible Vacuum Cleaner Mfg. Co. 95 


J 
Jackson Products... Inside Front Cover 
Johnson Machine Works 131 


K 
K-G Equipment Co. 
Kent Co., Inc., . 
Krembs & Company 


(Inc.) 


L 


Lapeer Mfg. Company 

Lincoln Electric Company 

Linde Air Products Co., A Div. of 
Union Carbide & Carbon Corp. 


M 
McKay Company, The 
Mallory & Co., Inc., P. R. 
Metal Bond Mfg. Co. 
Metallizing Eng. Co., Inc. 
Metal & Thermit Corp. 
Mid-States Welder Mfg. Co. 
Miller Electric Mfg. Co. 
Minnesota Mining & Mfg. Co. 
Modern Eng. Co., Inc. 


N 
National Carbide Corp. 
National Cylinder Gas Co. 
National Welding Equipment Co. 


P 
Page Steel & Wire Division 
Pennsylvania Optical Company 
Permalatem Welding Alloys, Inc. 
Phoenix Products Co. 
Pierce Governor Co., The 


R 
Racine Glove Co., Inc. 
Reid-Avery Co., The 
Robotron, Inc. 
Ruemelin Mfg. Co. 


Ss 
Sciaky Bros., Inc. 
Sellstrom Mfg. Company 133 
Shawinigan Products Corp..... 133 
Sight Feed Generator Company 128 
Smith Corp., A. O. 16, Back Cover 


occurred and no 


Smith & Sons Co., G. W...... 
Smith Welding Equipment Co 
Spekaluminite Company 
Standard Supply Co. 

Steel Sales Corp. 

Stulz-Sickles Co. 


= 
Tempil Corp. -.. 
Titanium Alloy Mfg. Co. 
Trindl Products, Ltd. 
Tube Turns, Inc. 
...Binds between pages 18-21 
Tweco Products Co., Inside Back Cover 


U 

Union Carbide & Carbon Corp., 
Haynes Stellite Division 

Union Carbide & Carbon Corp., 
Linde Air Products Co. 

U. S. Steel Co. . 

U. S. Steel Supply 

United Wire & Supply Corp. 

Vernon Tool Co., Ltd.._.. 

Victor Equipment Co. 


Vv 
Viking Sales, Inc. 

Binds between pages 36-41 
Vogel Tool & Die Corp. 


Ww 
Wagner Mfg. Co... 

Wall Colmonoy Corp. 

Weberwerke Siegen, I. W. 

Welding Alloys Mfg. Co. 

Welding Fittings Corp. 

Weldit, Inc. 

Westinghouse Electric Corp... 
Westinghouse Electronic Tube Div. 
Wisconsin Motor Corp. 102 
Worthington Corp. 


Y 


York Engineering Company 


SEARCHLIGHT SECTION 
(Classified Advertising) 
H. E. Hilty, Mgr. 


EMPLOYMENT 
Positions Vacant ; 
Selling Opportunities Offered 


EQUIPMENT 
(Used or Surplus wise 
For Sale 


WANTED 
Equipment 
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casio SEARCHLIGHT SECTION wvensinc 


EMPLOYMENT e BUSINESS 


UNDISPLAYED RATE 
(Not available for equipment advertising) 
90c a line, minimum 3 lines, To figure advance 
payment, count § average words as a line. 
INDIVIDUAL EMPLOYMENT WANTED adver- 
tising rate is 2 the above rates, payable in 


OPPORTUNITIES 


INFORMATION 


BOX NUMBERS count | line additional! in un- 
displayed ads. 


puanens  Z 10% if full payment is made 
insertions of 





EQUIPMENT—USED or RESALE 


DISPLAYED RATE 
The advertising rate is $8.75 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured % inch 


vertically on one column, 3 columns—30 inches 
9 proposals). —to a page. E 
N.Y. 36, NY. for November issue closiny October (5th. 


advance. adv. e FOnsect 
PROPOSALS, 90c a line an insertion. d y on ‘tot 
NEW ADVERTISEMENTS: Address 330 W. 42nd St., 




















Description 
Page 


WANTED ae 
Manufacturers Representatives STAINLESS Arcos Chromang 
Airco 2204 


for Transformer Type y 
pe P 
STEEL i Page 


Arc Welding Equipment Line 
Arcos Chromang 
ELECTRODES 


Recently expanded production facilities enable us 
McKay 5 AM 
e 


to accept applications for several choice territories 
Alloyrod Armorarc 
INDUSTRIAL AIR 


Exclusive assignment will be made to qualified rep- 
Sureweld Armo 
PRODUCTS CO. 
Racaloy 


resentatives calling on and thoroughly acquainted 
in the Jobber & Dealer field and having good 
Page 
Arcos Chromang 
3200 N. W. Yeon Ave. % Avene 
Portiand 10, Oregon . Page 


background in welding equipment 
zation manufacturing a complete, competitively McKay 5 AM 
priced line of arc welders from 80 to 300 Amp 
Capacities. Prompt deliveries, lucrative commis- 
sions and full factory cooperation is assured. In- 
iries invited from aggressive sales organizations 
handling related lines. Give cae details in first 
letter. All replies confidenti 
RW-5004, WELDING. ENGINEER Lincoln Armorweld AR W-I 
520 N. Michigan Ave., Chicago 11, Ill. 


We are a fast growing, well-established organ- 
Alloyrod Armorarc 


P&H AW 3-C 
Sureweld Armo 














OXWELD CM-I5s, Nat. 5s, Harris K's, Gaso S-24. 
7 “ AIRCO Onxy-graph, Camographs, Setowars. 

Excellent opportunity for high type manufac- SEAM WELDER, Progressive ISOKVA, New 

turers agents calling on welding supply dis- SPOT WELDER, National, 40 KVA for ‘i and 

tributors to handle our line of nationally ad- Staint 

vertised and accepted welding rods and fluxes. BRONZE * STAINLESS, AMPCOTRODES 

High income on new and repeat business. NO. 12 LENSES, ELECTRODE HOLDERS 


RW5120 WELDING ENGINEER 
330 W. 42nd St., New York 36, N. Y RALL SUPPLY CO. 6 E. 39th St., NYC 17 


MANUFACTURERS REPRESENTATIVES 2—G.E. ATOMIC HYDROGEN ARC WELDING 


TRANSFORMERS 


Model 6 WK 22A-I. Variable from 30 to 300 
amps. Price $350 each. 


3—TRANSFORMERS, ELECTRIC WELDING 


Westinghouse, flex. ARC, AC, 1000 amps, Ser. 
No. 3139187, 440 volts, primary current, 193 amps, 
ot rated lead, single phase, style 125562, con- 
tinuous one hour, 75° current rise, contains one 
Westinghouse transformer, type 3139188, 3213569 














2 OXYGEN PLANTS, Independent 02-B, new, 

600 cu. ft. per hour, 20-25 meters, complete 

For control, process and welding. Also high less power unit F $7,500 each Price $650 each 
temperature alloy—test and development. ' gg eg Aes, Siete, ne 500 cu. , 

THOMPSON PRODUCTS, INC. oT, get ais roaiara v 500.00 HERMAN MACHINERY & SUPPLY COMPANY 

Tapco Division DYE OXYGEN COMPANY, INC., MFGRS. 2110 St. Clair Ave., Cleveland 14, Ohio 

23555 Euclid Avenue, Cleveland 17, Ohio 3332 W. McDowell Road, Phoenix, Arizona 


METALLURGISTS 





























CLOSE OUT—Greatly reduced prices. 
Entire stock of new hose. 


1150 ft. 1/4” Quaker Single Line Oxygen Hose 
1350 ft. 5/16” Quaker Single Line Oxygen Hose 
2500 ft. 1/4” tate Single Line Acetylene Hose 
1200 . 5/16” ae wy Hose 
ee * -_ 1500 ft. 3/16” Gates Twin Oxy-Acet. Hose 
POSITION VACANT 1 150 ft. 1/4” Gates Twin Gup-fast Hose 
DEPARTMENTAL HEAD—Store & Ship- 425 ft. 1/4” Quaker Twin Oxy-Acet. Hose 
ping. This position requires complete (New Type) 
knowledge of all phases of welding; en- 3350 ft. 3/16” Quaker Twin Oxy-Acet. Hose 
ergy ambition—and ability to handle 800 ft. 1/4” Quaker Twin Oxy-Acet. Hose 
personnel. This position will appeal es- 2400 ft. 5/16” Quaker Twin Oxy-Acet. Hose 
pecially to a young man meeting these Shipyard Bending Block Type 36,000 ft. 1/4” & 5/16” Single Oxygen and 
qualifications, but not able to realize 5 ft. x 5 ft. x 6 in. thick—cast iron—wt. 25005 Acetylene Hose 
fully his ambitions. This is a fast grow- —planed top and 4 sides—152 sq. holes. Surplus INDUSTRIAL AIR PRODUCTS CO 


ing progressive firm offering unusual op- stock. 3300 
N. W. Yeon Avenue, Portiond 10, 
Oregon 


" 
REPLIES (Box No.): Address to office nearest you OXWELD 71 HIGH TEST 3/16 
NEW YORK: 330 W. 42nd St. (36) 1AMETER 
CHICAGO: 520 N. Michigan Ave. (11) PERFECT CONDITION 
AN FRANCISCO: 68 Post St. (4) 500 Ibs. minimum orders 
Price varying with quantity and destination 
CORP BROTHERS 
Brook Street Providence 3, R. |. 











WELDING AND SETUP PLATENS 


portunities for advancement and future 
urity. Location—North Caro- 


r STAHL EQUIPMENT CO. 
Welding Engineer. 


94 Washington St. Brookline 46, Mass. 


economic sec 


lina. P-5446, 

















WANTED 
WELDING RODS 


FOR met) BRAND NEW —— 
ALL TYPES AND SIZES 


CUTTING M 
Complete with standard equipment including 
AND STAINLESS STEEL WIRE (2) 8’ long sections of straight track. Built by 
Higgins Industries, recently acquired by Livsay 


COILS OR STRAIGHT LENGTHS Industries. Present List $550—will accept $225 


STANLEY KESSLER F.0.8. St. Louis 
7304 Woodbine Ave., Phila. 31, Pa. WH Equipment Goploveriag Co. 























WANTED TO BUY 
Hydrogen Producing 
ELECTROLYTIC CELLS 


DIAMONDS AND TOOLS INC. 
19345 John R St. Detroit 3, Mich. 


IN 100-LB. LOTS, F.0.B. SCRANTON 
SALE OF SURPLUS ELECTRODES 
AMPCO.-TRODE, 3/16" x 14° No. 10 Aluminum 
Bronze Coated D.C. Electrodes in Good Con- 

dition—70c Ib. 


SCRANTON WELDING SUPPLY COMPANY 
1301 Wyoming Ave. Scranton, Penna. 




















6714 Bryn Mowr Ave. 
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The Reader x 
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HE ABC SYMBOL which is printed 

at the head of this page is, in a very real 

sense, your brand on this magazine. 
Those letters stand for Audit Bureau of Circu- 
lations. The symbol indicates that the magazine 
is a member and supporter of that Bureau. 


To the advertiser who contemplates using the 
magazine as an advertising medium, this symbol 
has a well-recognized significance. It tells him 
that the circulation records and practices of the 
magazine are wide open to the auditors of the 
Bureau, who check the publisher's claims and 
make public the precise terms and conditions 
under which subscriptions are obtained. And it 
assures him that the magazine stays in business 
by virtue of a demonstrated demand from its 
readers as shown by their paid subscriptions or 
newsstand purchases. 


B' Tl HERE we are concerned only with the sig- 
nificance of ABC to you as a reader. For 
when the advertisers, the advertising agencies, 
and the publishers founded the Bureau nearly 
forty years ago to help establish honest circula- 
tion figures, they unwittingly set up a coopera 
tive institution that has become a major safe- 
guard for the interests of the reading public. 

Phat is because membership in ABC consti- 
tutes one of the strongest guarantees that any 
publication can offer of its primary devotion to 
the interests of its readers. And by making that 
guarantee possible, ABC becomes a major safe- 
guard of the freedom of the press, an objective 
of exceptional importance in these days when 
the public is flooded with propaganda from so 
many sources. 


HE SUREST MEANS by which to preserve a 

free press is to keep it directly answerable 
to the reading public it would serve. It follows, 
then, that the survival of a truly free press must 
depend on its acceptance by that public; and 
that means in turn that the people must have in 
their hands some adequate means for holding 
the publishers responsible to them. 


No one has yet devised any means to that end 
more simple, more direct or more practical than 
the paid subscription or newsstand purchase 
price. The right to purchase or refrain from 
purchasing a publication gives to the readers 
and to no one else the power to pass judgment 
on whether that publication should continue to 
serve the reading public. 


“a SUPERVISE this vital process, to check and 
certify the integrity of the publication's cir- 
culation methods and claims, requires a strict 
and continuing audit of each publication’s suc- 
cess in meeting this test of its public acceptance. 
To that essential function the ABC has contribu- 
ted mightily by the conscientious performance of 
its mission. And that is why we are able to have a 
press supported, for the most part, by advertising 
revenues, but not controlled as to its circulation or 
content by any influence other than its readers. 

When an advertiser consults the ABC state- 
ment of a publication to ascertain the amount, 
the quality and the trend of its circulation, he 
does so in the legitimate pursuit of his own in- 
terest. But at the same time, inevitably, he is 
helping the ABC to keep the press responsible 
and responsive to the reading public. For, in 
effect, he is asking the publication to demonstrate 
through its circulation figures that it owes its 
standing to a voluntary demand by its readers. 


S° THE Audit Bureau of Circulations, by audit- 
ing and certifying paid circulations, has come 
to perform a vital service to the readers of this 
magazine and of every other member publica- 
tion. And in performing that service, it helps to 
maintain in our country a press that is answer- 
able to the reading public and to it alone. So 
long as the practices and principles for which 
ABC stands continue to prevail in American 
publishing, we shall find in it a sure support for 
a truly free press, responsible only to the public 
it serves. 


McGraw-Hill Publishing Company 
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RJ-38 TWECOTONG 


‘ 
\ 


A BRUTE for 
BIG ROD and 
HIGH- 
AMPERAGE 


etna 


phn a A RAR AAG PES OT 


designed for 

Shops requiring 

HEAVY DUTY SERVICE 

with '/, - 5/15 and 
3/5. rods... 


This holder provides cool operation with 

a large diameter handle designed for maximum 

ventilation. Longer jaw life is, assured by a 

special copper (welded-in) lower jaw insert. 

Cable connects to the holder with a detachable solder 
(RJ-38-DS) or a detachable mechanical (RJ-38-DM) fitting. 
Like all Twecotong holders, the RJ-38 is ruggedly built with 
high copper alloy castings for maximum electrical efficiency. 


JOB-SELECT TWECOTONG TO FIT YOUR WELDING NEEDS — There is 
a Twecotong model for every type of duty from lightest work to 
heavy “hot-rod” service. Each one is “Super-Mel” insulated 

to withstand heavy impact, intense arc heat and yet retain its 
insulating qualities. Specify Twecotong for every job in your 
shop to get long life with maximum insulation and safety. 


SEE YOUR LOCAL WELDING SUPPLY DISTRIBUTOR 
Ask for Twecolog +8. Data and prices on the complete Tweco line of welding connections, 


weed a7, 


PRODUCTS COMPANY 7% 
Ff. 
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Here it is! The most advanced of all en- 
gine-driven welding machines now 
available! 


It’s the A. O. Smith "Field King,” built to 
thrive on rugged jobs in the field. . . to 
endure the rough handling of trans- 
port... to withstand any weather... 
and to turn out better welds, faster and 
smoother! 


Weld with new speed and ease! Produce 
cleaner welds and more of them per 


e a 
WELDING PRODUCTS | 


Welding Products Division, Milwaukee 1, Wisconsin 
International Division: P.O. Box 2023, Milwaukee 1, 
Wisconsin, U.S.A. 


! 
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> 
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man-hour! You'll do it with the “Field 
King.” Its fast-striking, forceful arc is 
easy to handle, always under control, 
not given to arc blow. You'll put down 
a uniform deposit of weld metal you'll 
be proud of, 


Electric dual control! The “Field King” 
has series and shunt field adjustment for 
current control which permits constant 
engine speed at rated r.p.m. during 
welding periods. This accounts for the 
fast striking arc and superior welding 


Hook up 


TO A.0 SMITH EXPERIENCE 


1876 - 1962 


Made by welders . . . for welders 


King 
GAS ENGINE-DRIVEN DC FIELD WELDER 


ee 


ability of the A.O. Smith “Field King.” 


“Combet-tested, time-tested” engine of 
20% greater horsepower than conven- 
tional machines; exclusive, patented elec- 
tric idling control; a more efficient ma- 
chine that has less bulk than older types 
... these, plus many other features, make 
the “Field King” the field welder for you! 





A. ©. Smith C ration 
Dept. WE-1052, Welding Products Division 
Milwaukee 1, Wisconsin 


Rush complete information on your 
“Field King” . 
O 200-Amp., (© 300-Amp. Welder. 


Name ~ 
Firm 
Address 


City 





